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SETS AND FUNCTIONS 


A\ set is Many that allows itself to be thought of as a One. 


- George Cantor ye 88 

Aff 911 be 8 

κοι; Snes Hk G1 μέρ bers eer Su usr 86 
SHEL ἐς δ ndertebbewid 20 SuPer Jt to κω! κα 
(George Boole) ἐ... Cale eh ge WLS S «2. ed he “ὦ ge 


S (George Cantor) (1845 - 1918) Ἀΐωωνον (1815 - 1864) 
og Lave Suess 20 Viera eat LZ bey , ι95ς. Ἰδοῦ 
FF intitbiers2 uml b7 bem ell 
ne LT O75 ST isle D by ee dake Us 

οὐδε. ς by bok lord At erlays 
ae DER L “μ᾽! υ ωκ- ots DY Corsi (CE 
< (functions) uit HA efit reek 
PUAL LAr bet le aS ustn τάς ς ἢ (1815-1864) 

Ute Spt R Sel etl N νει ἘΠῚ] 
Sets “»ξ(.....1.2 


SL ἀρ ς tlle 
ἝΝ ὅ- ὅτε 6 Ut Funk eli 
etn Lhe HAC neh LINPIL ete Pelue dl 
LU r Lele tied hy J ile Ser 
Sete Cudisyd SL 8 
tha Pa att Miedo a >" he -ὧὐ 
One υξθε Miseic: ὁ ὑρύερμξ χές 
(1d 2 ke Sle he Ah "ext BUTE sel ὅν" {le τυ απ ον 
IE her Ly bt OLA "STZ a" J! -a thy deol 


wwe YF ¢ 


i al Sets and Functions 


(Notation) A? 

bert aS, Goofs X, B« A J (Capital letter) ὑπ πὰ ὦ ΕΣ 
wre x Pen AP ek xe Y δι Spbeo#: y « x (small letters) Pi Lo 
εν ok t Seite rey U6 ¥ 
(Examples) : Ut 
WE ει 
6 PUL Ee LIM IS taste Ci) 
Lr or ρων ρα (iii) 
ς νέων ῦ (iv) 
sh ON Alas (v) 

ὩΣ αν δ Wy) Gi G)DaeAl Bal D« Ce Be A SAY 
ες PG be δου δόνξεις treet ore uO Lit buh CSS 
tebe ὁ feeb ort Soyer Soe Lope HU D este 


x ὥ,» ot tprsAle rb Uf sxe fe AL Gi) 
-ς- Μή " gxesa uel)" ς trot Gp 

οἱ δι On ὡς σις. «“.}΄᾽᾽Θ6Ὁ ὠμῆς. ee 9G A ba ρου 
ee Li Fe Nolin PUI Tu he ῥόον. ς. 


"cowl Ue X"Ut oS yey PS kil (Cardinality)ecs Χ fdas Χ ot AiG) 


«δ θα. n(X) He GL X Le 
Ute Ste © fear S ile X Gi 


Ube Ae BAHL: A SUED AU BA HUG ogle 
~~ A ed B ΕΙΣ, 
-«Ζι Su (definition) οὐύιως ς. re tums IK | 
26 X Se X eh GY SHEA teen YX LAP (Subset) : ΡΥ 
ne ee τεχΐς νον χε Y 
ee bere Perth; Se pbtloy δε. KCY Ae Ob ¥ x A 


10th Sia. Mathematics 


Un Ey pe Sale z ah Buds Sigt LiGl+ Y « X δ. xfs (Set equality) : cel Sust 
“~~ xcy wl yox Sh 3h' X=Y ἴω tt X=Y Lia too 
-ς. n(X)=n(¥) Atel Fer sbUsouen X,Y (Equivalent sets): 2-Us 
P,Q UI Se εις. BLT Q= {3,2}! P= {x/x?-x-6=0} LAP ALE 
QeF Stee Use Ἐο ὅν F=(3,2} AP=Q ἐπι δέ eo 
a 173 bus eee A « P(A) St Spo “5 κυ Α (Power set) : went 
eth yee προ) Sua Lou Ut P(A) ὅκω! n(AJ=mA-etelf οὐ AS P(A) 
yx A={a,b,c) A LPL Je 
n[P(A)]=843! P(A) = {o,{a},{b} (c } fa, b},{b,c },{c,a},{a, b,c }} 
y UE bere SIL yr Le Chet Le ree 
SH Spe Ue UI Sow WON suf Eb, Ll HI be υρξ Us UI Sey “ὦ 
-πκ 2 etre ποκα IVE ar Lie SU beter απ. teeter LL ον 
τς υὐδι ξεως οὐ Sa ALL (Re Forte thE pit tS 
(Operations on Sets) : UUs 1.3 
δ Supa Sure δι 55. βάν YK LA 
XUY= {zz εχ orzeY}, (Union) si (i) 
(μ᾽ δεν Ὕ “Ν᾽ X") 
χ“υρξ Y νρυγῦξ, XE XUY LS) 


eo -Ut O99 YS XUY sl X CX UY thera 1.1 Seite 
Y 
7 XAY= {zz eX or z € Y},(Iintersection) δ ὦ (ii) 


(tex "y US x") 

Y ΙΧ RU Χ NY GAS) 

al i 2 asl sso XNY CY wl XN YS X (a ϊεουκῇ 1.2 “δι Loss 

X/Y= {2/2 εχ or z ¢ Y},(Set difference) ὦ ἡ. ὁ“ (iii) 
(rene *y GPX") 

1.3 Sbulutur ¥ Rut KX UL X\Y LG) 

J0UPH) A\B Ue te A-BS ΑΔΒ x-e t/ools 

ὔμμ Lh bid rete 

XAY = (X\Y) U ( Y\X) (Symmetric difference) 3A (iv) 
(Ute Ἢ ς Sut x") 

-UtUSUt XNY χυβυγξ, XUY UX AY LAS 

ce toda U Ue XcU A (Complement Sets) : anf (vy) 


Sets and Punctions 


ὠ δϑωξζυ ἥν χήυϊλχ9 

« X'S U\X ας Ζέιει Lael 

εχ Mul tL AG 

(Disjoint Sets) 21s | 4% (vi) 

an SHE Snot thas | Lad Yul X een 

δι ιν εχ αι XNY = OA 

Ute δησω Bul AA < n(AUB)=n(A)+n(B) zA%Sbe 

Suse, 

“κα Nebo erie LLY, UF tel 

ΟΣ LM oe fiouB foul 2-H τοῖς Sab pler Lit 
Lite net 


B ={1,2,4,6,7,8,12,15} A={x|x owed 12). LA 
Ute ως. C ={-2,-1,0,1,3,5,7} 2} 
(i) AUB ={x|xEA or xe B} 
Se eae x ele fee 12 b x=12 {15} 
= {1, 2,3,4,5,6,7,8,9,10,11,12,15} 
(ji) CNB={ylyEC swlyeB}={l,7}. 
(iii) A\C={x|xeAF x €C}={2,4,6,8,9,10,11}. 
(iv) AAC=(A\C)U(C\A) 
{2,4,6,8,9,10,11} U {-2,-1,0} = {-2,-1,0,2,4,6,8,9,10,11} 
(v) ee yfAti UR {x | ςουῤνοίχν LAP 
Og AL Pewle tit 0 LF 
A'=U\ A= {x |x & btn tit A Ansty «Ἱ 
= fx | rele 0 Fue PlretxU-L 12} 
= {..--4, -3, -2,-1,0 } U {12,13,14,15, ....} 


= {...,.-- 4,— 3, — 2, — 1,0,12, 13,14,15, ---}. 
Ute ber AUER UA 
<tr igad Ui B 99 AEKGE U ile ein Li U SAP 


(ij) A\B=ANB Gi) B\A=BNA' 
(iii) A\B=A 6 ANB=$ (iv) (A\B)UB=AUB 
(v) (A\B)NB=9 (vi) (A\B)U(B\A) = (AUB)\(ANB) 
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Properties of Set operations ber SK jay 4 1.4 
-ς tn fat CulBceA EF hbLute okie a IL 
(Commutative property) eel Gs (i) 


ἀπε (ς “ορὐὐὐιεὐ) 

(b) ANB=BNA (2 LEC EU*) 
(Assosiative property) olor sy sf Gh 

(a) AU(BUC) =(AUB) UC (ς  AFIKU*) 


(b) AN(BNC)= @NB)NC (ever bbU*) 
(Distributive property) , «τῶν (ii) 
(a) AN(BUC) =(ANB)U(ANO (a Kas (C8) 
ὦ) AU(BNC)=(AUB)NAUO (ς αὶ ἐμῷ oD 
σούς. σφε eh δ We Meh LL δε tle ers 
UE eH LE GIL eh LL PLO πιε. 
(Commutative property of Union) : el fea tole (i) 
ere sate bi Satur BUA wl AUB abt Bul A Lob ut 
ἘΣ ky be Ss ΣΈ Ot Salta" we atin; be ἀν στ - lek 
NIL Ze (AUB) LAL σε BUA κα AUB SLU Ade 
«ὐὐκύϊε ne ZEBLZE AME LLL WIE Bul AIA 
abt ZEAUB = zeEAor zEB 
= ΖΕΔ or ΖΕΑ 
— zeBUA GwblHbL BUA. (1) 
06 BUA £56 AUB Sejbe 2 PL ple ene Ze (AUB) My (1) & 
tnt AUBCBUA he BL οὐδ.» 
Pie AUB ti y SUL uly i, y€ (BUA) & G7) οι. 
ὁ 4.6; yEBUA => yE€Bor νεάᾳ 
= yEA or yEB 
— yeEAUB ὅψέδικ, AUB. (2) 
AUB “6 BUA See ela Spe evel ye BUA Si, (2) SR 
-<tn lb (BUA)S (AUB) 4 2S Ute Fite fe 
“ἧς ὥμευσί, (BUA) (AUB)! (BUA) (AUB) Sed πε! 
Sib ἔς pi Li Lente Vote pple & Asi (AUB) =(BUA) 
-L£ YA Bete iAge-eb 
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Pre eh hl 
cer tet Gifu ev theS ete ro Okenty Cit ibs 
αὐ pl JOE ol slob ii 
ς- 180°” bb Yi VL εὐδι ((ὃ.ς- (prime number)bsre Lie bed Ky (i) 
A\B = B\A fs (a4 dt But A Civ) <P LLL (iii) 
45 .21 «15 9 Ball ALES Ut οι νι Gb Gg tle μὸ ὦ Oke 
BPA χονριει δι ds 
~ 180° GUE 6 Uys Lh UALS Ele Yen Gi) ol 
PIL 2 Ely Gi) oe iPr e uefa Ly An swf 2 Stee sé ii) ὧς 
ere yey ert S thant ate bt het biahcee eval 
6 bey PIPL bh Ite viet dows Mee 
eV BEA AIL ΑΒ fear / Sb Suku ie ub (iv) ὧς 
Yee Lia ὠὐκέρυς οιομ τ κοιζΗς. Sal BA σις ων 
ys! B\A= {7,-ἰ|} ΑἸΒΞ {2,8} « UteurU'LB= {5,7,-1} vs! A= {2,5,8} Ulzut 
-« yk out (iv) Zg-atn lb A\B BIA UZ" 


; ᾿ ΝΕ , lide 
2 th fa By fool (i) SEC ME IRL LE 


2 ut Fe Boy ph AGU BCU (ii) 
A ={ —10,0,1,9,2,4,5} 4! B = {-—1;2, 5, 6,2,3,4} 


(i) « AUB={—10,0,1,9,2,4,5} U{—-1,—-2 ,5,6,2,3,4} τ 
= {-10,--.2,--ξ1,0.1.23.4. 5,69} (1) 

yw BUA= {-1;2 ,5623,4 U {10,0,1,9245 
= & 10,—2,—1,0,1,2,3,4,5,6,9} (2) 


(AUB)=(BUA) cath a = (2) (1) UA 


a UP us 
( | 


AUB =BUA 
Fig. 1.7 
Lh AEWA S nits tz 
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-« SOY ῴεΨεισας τῷ 
ANB= {— 10,0,1,9,2,4,5} Ω (- 1:5 2,5,6 2,3, 4} 


= 
= {2,45. (1) 
wm BONA=*{-1,-2 ,5623,4¢ Nt -- 10,019245 
={245. (2) 
ate b(ANB)=(BOA) & Bul A Usk Z ste (2) 1! (1) 
Ε 23 Py 
A 
ANB=BNA τ 
Fig. 1.8 οὐκ ὅϑι)ς 
1.2 Ue 


A={1,2345}, B=3,456 C={56,7,8} «εὐ 
2 de NIL Pay (ii) (i) AU(BUC )=(AUB UC. Si xn 


(i) «- BUC= {3,456 U{5,6,7,8} ={3,45673 
-- AU(BUO = {1,2, 3,4, 5} U{3, 4, 5, 6, 7, 8}= {1, 2, 3,4, 5, 6, 7, 8) 
AUB={1,2343 U{3,4,5,6} = {1,2,3,4,5,6} 
“. (AUB)UC= {1,2,3,4, 5,6} U {5,6 7,8 }= £1, 2, 3, 4, 5, 6, 7, 8} (2) 
AU(BUC)=(AUB)UC ata bute (2) ws! (1) 


εὐ υξω (ii) 


() 


—! 
* 


(AUB)UC 


ee - 


PFI IAS UG tL Fle (4) ws! (2) Ht dita 
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1.3 Je 

(i) AN(BNC)=(ANB)NC SEG C= (ἃ, e} 3! B= {a,c, e} « A= {a,b,0,d} YA? 
2 a Fe UL uy (ii) 

C= {a, 6} 44! B= {a,c,e} « A= {a, Ὁ, c, d} ς-ρυτῖ - ν᾽ 

Uti, AN(BNC) Mace AN(BNC) =(ANB)NC eed Sey Lil 


Ly ΟΣ BNC = {a,c,e}N {a,e} = {a,e} 


AN(BNC)= {a,b,c,d}N{a,e} = {a}. Zk (1) 
ANB= {a,b,c,d.} {a,c,e} = {a, c} 
Ly Soro (ANB)NC = {a,c}N {a,e} = {a} ἐξ (2) 
Ut Saige sre (2) a! (I 
BNA Σ ἃ» 


AN(BNC) (2) 


C= {c, d, e, u} 49! B= {a, 6,1, 0, u} « A= {a, b,c, ἃ, ὁ) cY bo 
22 ade SPOIL Ley A\(B\C)#(A\B)\C S45 
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Acti» A\(B\C) =(A\B)\C AZT = 
(B\C) = {a,e,i,o,u} \{c,d,e,u} = { a,i ,o} 
A\(B\C) ={a,b,c,d,e} \{a ,i,0} = {b,c,d,e}. (1) 
ἀξ Seis (A\B)\C fA 
A\ B ={a,b,c,d,e} \{a, €,i,0, Ὁ = {b,c,d} 

2% (A\ B)\C = {bcd} \edeu} = {b}. (2) 

A\(B\C) #(A\B)\C Sure sfx (2) 4! (1) 
LO) br Ze 

εὐ ΐ GL ws (ii) 


A\(B\C) 


A\(B\C) A(A\ B)AC. Set κῶς. (4) yal (2) Fig. 1,11 


τς υνἱεκξερέειος. A\(B\C)=(A\B)\C Fup αι Cul BA ost fiat 
BA Sg_< tu B\C=B Utes Cul BS Σ πέδας 1 


-< ti b A\(B\C)=A UU Letnl (A\B)=A Ur ὦ ὦ 
Us (A\B)\C=A flat Me A\C=A ete CA wl A\B=A 47 
<tr tigaee Lor Uren kbs A\(B\C)=(A\B)\C 


39) Sits ond Fanctionz 


A= {0,123.4}, 8 -- (1,--2, 3456 C= (246723 467 του 
2 dle Fy ὦ AU(BNC)= (AUB)N(AUC) S6G@ 


δι Sealy AU(BNC) ‘eo a 
BNC = {1,-2, 3456} {2,4,6,7} = {4,6}; 
SAF AU(BNC)= {0,1,2.3.4} U {4,6} = {0,1,2,34,6}. (Ὁ 
AUB = {0,1,2,3,9U{1, —2,34,5,6 
Ξ {--2,01,2.3.4 5.6 
Si AUC = {0,1,2,3,4}U {2,4,6,7} = {0,1,234673 
(AUB)N(AUC)={— 2,01,23456 N0,1,2,3,4,6,7} 
= {0,1.2346 . (2) 
AU(BNC)=(AUB)N(AUC) etn butte (2) wl (1) 


εν. Ps (ii) 


AU(BNC) 


(5) 


AU(BNC) =(AUB)N(AUC) Satu gute (5) us! (2) Fig. 1.12 
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B={x|x<5,xEN},A=*|-385x< 4,x ER}, 26 Ue 
AN(BUC) =(ANB)U(ANC). S/o C= {-5,-3,-1,0,1,3} 9! 
Το 
"ὦ. κε. 4 βιός. κε. 32 (UBL 5) sul et A Le SLi 2. 
eeLytd he 5 ξυριω νεῶν Beeb» 
pe uttets SpuiPPOb 4 a 9 UA A= (x|-3<"<4,xER} 
Ure Sato fit B={x| x<5,xEN }= {1,2,3,4} 


—3 


BUC = {1,2, 3 4U{-—5, — 3, —1,0,1,3 } 
= {1,2,3,4, —5,—3,—1,0} UP 
AN(BUC)= AN{1,2,3,4, -5,-3,-1,0} 
= {— 3, — 1, 0,1,2,3}. (1) 
pene δ (ANB)U(ANC) if% 


ANB= {x| —385x%< 4,xER}N {1,2,3,4} = {1,2,3}; 
YW ANC = {x|-3<x< 4,x ER}N{—-5, — 3, — 1,0,1,3} 
=§23:21,019,3 > 
Ztz (ANB)U(ANC)= {1,2,3} U { -3, -1,0,1,3} 
Ξ- (-.3,Ξ1.:ὉῸ.1.235 ἢ (2) 
AN(BUC) =(ANB)U(ANC) Slee (2) vst (1) eI 


(Zeer 23 ys) (AUB) =B S33" ACB SI 
(EU s3y.)_ Zee A\B ot ANB In ACB A 
R = {a, ο, f,s} 3! Q= {g,h, x, y} « P= {a,b,c} SAY 


2s ay de? 
(i) P\R (ii) ONR (iii) R\(PNQ). 
nsw A= {4,6,7,8,9}, BA246} C=(1,23456 A 
(i) AU(BNC) (ii) AN(BUC) (iii)A \(C \ B) 


2 ει... B= {1, 3,5, 7,-10} «A= {a χ, γ, τ, 8} ς- 


11 Sets and Punections 


φεῦ ύε b IRL CEL UH ὁ 
A ={l,m n,o, 2,3,4,7} 4! B= {2,5,3, —2,m,n, o, p}. 

B={x|5<x<12,xEN}, A= {2b 42642 x|x } ἤ 17 

AU(BUC) =(AUB)UC 2Qu4 & C= {1,4,5,6 }us! 
R= {a,c,e,g tus) Ο = { a,€,i,0,u} « P ={a,b,c,d,e} «οὖ 8 

εξ by Seb tie CbL UY 
C = {7,10,12, 14,21, 28} “1 A = {5,10,15, 20}; B = 6,10, 12,18, 24} .9 

σὲ AS Re! 2S Gua A\(B\C) =(A\B)\C 
C = {-6, -4, -2} 4f B= {-2,-1,0}, A={-5,-3,-2,-1} 7%) τὸ 

ἐς Sele YA te NLL VL Ute ctl A\(B\C) wf (A\B)\C 
A= {—3,-1, 046,810}, B={-1,—2,3,4,5,6} C={-1,2345,7, 4 11 

(i) AU(BNC) {AUB)N(AUC) (ὁ AN(BUC) H{ANB)U(ANC) 6 

2 GUAS (ide udUPosiv) -2 GAs De udu Fusiiii) 


(De Morgan’s Laws) SE SASS wid 
(1806-1871) ES Serta VL MSP ILA DNL AS} 
Ltn oat oe Pb ob (ulead Lobe ΡΠ 2 Π| 71: 
HEL IPL pai Gol! SIG FL er SE SASS SL PU 
EL SNS3LE (Set difference) ὥλ x 
a tn bute! CB AUS LS 
(i) A\(BUC)=(A\B)N(A\C) (ii) A\(BNC)=(A\B) U(A\C) 


SE u5s2_L (Set complementation) PIL be 
ἧς hUY BA Ree Sa U LA 


ὦ (AUB) = A'NB (ii) (ANB) =A’ UB’. 


Acta > D=U\D E De bile aot ery Sipetl odo 
ESI BE ALE Ute CATO tL FL LIS ISL Keto 


1.7 Je 
(ANBY=A'UB Ξε we SIL oly 
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(ANB)=A' UB Stn ae (5) ss! (2) Fig. 1.13 
1.8 Je 
EASE SN BEG sre WHEL UL us 


A\(BNC) =(A\B)U(A\C) 


A(BNO) = (4) 


a) (A\B) U wor 


A\(BNC)=(A\B)U(A\C) Se trecbe (5) vf (2) 


Fig. 1.14 


Sets and Functions 


1.9 Je 
A={-2,2345 U={—2,-1,01,2,3 +10} SA 


ELAS Aer B = {1,3,5,8 9. 
(AUBY=A'nB) -ξω aad 8 
SE GSPAMELE SN 


AUB = {-- 2, 2,3,4,5} U {1,3,5, 8, 9} = {— 2..1..2..9: 4, 5, 8, 9}; 
(AUB) = U \{— 2,1,2,3,4,5,8,9} ={-1,0,6,7,10} (1) 
A = U\A = {—1,0,1,6,7,8,9,10} 
a B’ = U\ B= {—2,—1,0,2,4,6,7,10} . 
-ς ὕπο OULU 
A NB = {51,0 1,67,89,10} η{-2.-ξὄ:1,0.,.24.6,7,10} 
= {= 1,0,6,7,10} «ὑπνοῖς (2) 
(AUBY =A'NB etn eb (2) us! (1) 
way SAT Sosy bu I (ANBY =A'UB’ Ste Sat σευ ες wit Ay | 
1.10 Je 
BAO DC 00) FOR sers DB = 11, 2,6.0,e) and C = τα, €.J,2;2,9) “20 
A\(BUC)=(A\B)N(A\C) BGA 
Ute Aas fide 7 
BUC = {1,2,c,d,e} U {de ,f, 2,2, y} 
= {1,2,c, d,e, f, g, y}. 
- A\(BUC)= 14,0; C,0,0,. 7, 8%, ν, 2) aly, ς ἀ,6, J,8;3) 


= {a, b, x, 2}. (1) 
Lu lraaluifz A\ B= {a, b, fig, x, y, 2} 2 A\C ={a, b,c, x, 2) 
(A\ B)N(A\C) = {a, b, x, z}. (2) 


A\(BUC)=(A\B)N(A\C) tribe (2) ss! (1) Zle 


2a jlbe UPd iu 1 
(4 U={5,6,7,8.....13}, A ={5,8,10,11}, ut B={5,6,7,9,10} 
(1) U={a,b,c,defigh} M={b,dfig} 4) N= {a,b,d,e,g } 
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τ ιν A CBA etna Atle CS Le v40M 2 


| aii) ῃ 
i PO " 
ἥ 60) 


LEE wat C«B«A Eels Seth Ls 3 


(i) ANBNC (i) Ute GL C Use/Uts Bul A 
(iit) AN(B\C) (iv) (BUC)\A (v) AU(BNC) 
(vi) CN(B\A) (vil) CN(BUA) 


(ANB)U(A\B)=A. BO tee iL By 4 
U = {4,8,12 16 ,20,24,28}, A= {816,24} wl B= {4,16,20,28 3 SAY 2 
(AUB)' μ“ (ANBY Betts 
U ={a,b,c,de f, gh}, A= {a,b, fg}! B={a,b,c} -cl > 6 
GAS SSN KEW 
ΒΡ Ἢ Cua Sth ere ες. sytels 7 
A= {1,35,7911,13,15}, B=4{1,2,5,7} 4!) C= {3,9, 10,12, 13}. 
A = {10,15, 20,25, 30,35, 40,45, 50}, B= {1,5, 10,15, 20,30} Si 8 
A\(BNC)=(A\B)U(A\ C) 2 us C = {7, 8, 15, 20,35,45,48 } 49! 
teu 2 Dua Se ue: 9 
(i) AN(BNC)= (AUB)N(AUC) (1) AN(BUC)=(ANB)U(ANC) 
Gil) (AUB)Y= A’NB (iv) (ANB) =A’ UB’ 
(vy) A\(BUC)= (A\B)N(A\C) (vi) A\(BNC)=(A\B)U(A\C) 


Sets and Punetions 


(Cardinality of sets)xcsi Sus 1.6 
Ue Use UHI n (AUB) =n(A)+n(B)—n(A OB) buts IX 
FS ARB aI BA Bute emeott AUB oh fe ute SLY 
blo GP Ite νος, AUBU Chute ot CulB A GAL a pe tect 
-ς-ὐπ ble Liter! ¢ hull 
n(AUBUC) =n(A)+n(B) 4+n(C } n(ANB)—n(BNC)—n(ANC)+n(A BNC). 
OE U6 a JOS 
1.11 Je 
25 poss LsiSbe) 20. LS 42 yt bet ast Le) 65 Utes tile 
Eesha telat Zee 8 wit Xeon) 15. Lot 
uu" 
LAL) Nera se ALU Srl Wo Col HE LLY 
n(F) = 65,n(H) =45, and n(C) = 42. 
km n(FOHA)=20 ,n(FNC)=25 ,n(HNC)=15 4) n(FNHNC)=8 
a tn bie & lon(FOHUC) Ute bt ert terlatyA n(FUHUC) 
n(FUHUC) = n(F)4+n(A)4+n(C)—-n(FNA) 
—n(HNC)—n(FNC)+n(FNHnC) 
= 65 - 45 +42 -- 20 -- 25 -- 15 -Ὁ 8 -- 100. 


-ς- 100 -- υμδῥνι»ιεζις 


: wPiyer 
τ Gia pire OP FE IL UPL 
Cm Pe NIL Ply BIS Ue Lit Ut 
ES Sat SIL Lone CES AUP ne 
A YIP WE Lew Sort pera iL but 
veh Qui κὲ be birlpetht 


42-(8+17+7) 


Fig 1.15 ο 
9 WIS Merle - 28... 12 18 Ἐ7Ἐ 10:17: 8-- 100.ὕ 
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1.12 Je 
bE 94 Wut UL 64. noel eS AU Vote LiL + Wiiey 
OL 22 eon PL 262 abr 28 Yuu bebe 58 Yt 
νὰ WEL Ser pr KGWE Φ ἐν. υενοζε. 14 “εν οι 
LORE 
Ut κι Byler ere et ou” 
"νυνί Mutt ewe AUS UAL Wo MCP SY 
OSG tL reer beter 
n(MNCNP') =26-14=12 
n(MNPNC’) =28-14=14 
n(CNPNM’) =22-14=8 


M . C 


94-(12+14+8) 
=60 


64-(14+14+12) 
: =24 “τ 


58-(14+14+8) MS, VE od oH lL 
=22 
= 244+12+60+84+22+144+14=154 
Fig 1.16 Wa Se WL nee Mlk = 64-(14414+12) = 24 


WAS WL incl LA 3% = 94 —(12+14+8) = 60 
WAS WL be eerie =58—(144+14+8) = 22 


Male Lie! pXLis~ =24 + 60 +22 = 106 
1.13 Je 


W114 Slee Ul YrZ 6 190 tele d ede ee URL oy tt 
Ewes ria Few We ar νυ .Ws0 EYL 
tL SUAS UE 5 PSone ὃν 
κί Sora POSE WEL): Sto 
δ Le (Ur GLI (ii) 
62 Suter Sd PY SIL IL (iii) 
Vv 
Ute SOA SUE SY ΟΕ, RSA? 
Lin ote NN Ut Pre wn So tezus 


n(RNFOC’) =14-5=9 


190 


41-(10+5+6 
n(RONCNF’) =15—5=10 oe 


n(FNCOR’) =11-5=6. 
Fig. 1.17 


Sets and Functions 


μῆς nd Le Lise ve ουν βου ήμρρης ys 
90+9+30+6+20+10+5=170. 
WIS WL Φ ἦν = 190 
WIS μὰ Sefyre = 190-170 =20 
WS Ls Leva =94+6+4+10=25 
EPIL tL La PvSQiy =30+6=36 


1.3 (5° 
n(A) = 200, n(B) = 300 ,n(U) = 700 Stpileean U wht E-s39 Bul A ή .1 
n(A’ ΔΒ’) -2 22 n(ANB) = 100s! 
n(A’ UB’) ss) n(A) = 285,n(B) = 195, n(U) = 500,n(AUB) = 410,c4 2 


n(A) = 17 n(B) = 17, n(C)= 17, n(ANB)=7 AL culBeAertdf 3 
n(AUBUC) ἔξαδι mx n(BNC) =6, n(ANC)=5, n(ANBNC)=2, 
ae δε ες, δ} 4 
n(AUBUC) = κ(Α)- n(B)+n(C Ὑ- n(ANB)—n(BNC)—n(ANC)+n(A BNC) 
(i) A= {4,5,6}, B=&, 6, 7,8} »f C= {6,7,8,9 
(1) A= {a,b,c,d,e} B= xyz} a! C= {a,e, x}. 
δ τὸ ἰόν τ. 15 eve 30 te th 40 Wort LGW 60 UK 5 
KGL VFI cay Yon tuk FL Wer tele 5 tevlslele 
Leo? 
δι 2.5. 42% 4 -ut 2 sber 20% μος Zs K 40% Ut 2 “2. 5 85% UtUL 6 
tLe it MZ Setters A 10% wlurea veri 23% 2) 
Στὸ ot ἰιω  τι5 εἰν 170 Eero SII 1 
Σιων mutt Ue Zoli 85 γε δ. σι & 130 οἱ 
ooh ἐξ ῥέ ων εἰ ἀμώδειμοσ δ αι τοι δ. ety Sly ty 95-ut 
Ute ως.» Gi Ute Sry ti 5L (i) 
Ute Stew Ate erty Kal ὦ Gid 
wt σε) 1500-UfZ_ bus 500 3! otz_b XY 3000 t2_bG} 2000 Ute δ,» 4000 8 
UE bE UE 50 lz bel 200. 25. ψάρι! σε! 3 300 UFZ bY 
te bos-fiG Wwe Gi) ebeotftie uss WE (i) 
Ue bt Lin 3 WE (ii) 
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45 te Aeris Kyu’ 63 ot Uri WZ £ hye 93 tou’ 120 κυ 9 
te utyftet ye 24 pte Uri Lips 45-20 oF out 
te Ἰτυξυιι APES Letty gth Weipa rrihuee 27 «ut 


(Relations) (és) 1.7 
ριριζ ole Ut κέ ζΖυ LAW woe ἐδ At ao ee 
Ge με. “κίε. Bs A cent κε ζΖυϊζΖυξεαυι- τές ε FE ILS 
᾿ς VL » 6 "υἱῷ PP IDL Me ey εξ 
BU AFIUtE AXB ὠσριῤκου εἴς... Bw! A (ἐν (non-empty) pds 
Oe SU AFL tA South e Bl A RUT 
Ax B= {(a, Ὁ) ἃ eA “Ὁ € B} 
UH? BK A ἐνζ,Ζυῦ! 
B x A= {(b,a)/b ΕΒ “18 Ε A} 


azb Si (a,b)#(b, a) Sie flame 75 (a,b) ὦ 


AX B-ee IS Bul Ae (ii) 


AE ας 
C1, C2, C3 Mi Ate Ghat fyi Kl ΚΟΙ͂Σ 3 YS (cell phonewA KI LAY 
= %2500 ofS C3 vl $2500 e25 ΟΣ « 120 e245 οἱ Ae et 
UtZ£ B= { 1200, 2500 }s! A= { C1, C2, C3}4 
ret! AX B={(C., 1200), (C,, 2500), (C,, 1200), (C, , 2500), (C,, 1200), (C, ,2500)} 
F Bx A= {(1200, C ), (2500, C.), (1200, C,), (2500, C,,),(1200, C,), (2500, C,). 
AxB4BxAMm ABA Spe fhe ὁνῖα 
F = { (C1,1200), (C2,2500), (C3,2500) } -~YU 4% F “ξο (4 AxBET 
ELS oF ξρμαιος GP ADL Ay Lp AURIS 
Vite te pric A 
GE AXB "δι ς SOUL oy AQGLL ALL ν 
E= {(1200, C,), (2500, C,), (2500, C,)} -Y 4% E 
cy Pe νοῦ C, us C, 2500 cy 


mace Sets and Functions 


ὅρων iL AxBS BEARD: tepordndl BoA LAG 


RCAXB Slee 


(Domain) Jue R= {xe A/(x ER yeB/ bf} 
(Range) wb R={yeB/(yyeRA! xe Ady } 
(Functions) cles 1.8 


ieee Be A Ute prin Bul A SSS 
thes foAxB SOAN eS 
—A 3b f G 
εἰς κι. ὁ εἰ xe A Lie Gd 
i, Y) ἘΞ. Ste y €B 


UZ «lest ze 


eee Whi) ἃς PU PLS Be A SLE 
oily LB Swe L sles 


-ς τυ (Mapping) Lay Boe this ad (ii) 
-ἀδουβεισυδε. BL . ‘J 
yo) A At PEL 11837 bese f:A>rB EUS Be A SEL 
we 3 6 θυ = f(x) fis (x,y) ef Sule 


Jvi6 ey Enacipls Ee IU AS PL IBE Pra Abin 
~VUS etl κυ Fie he bs era 


UL yEB LY EL xEA ὃς Ur IL Be AVG -Utee pueda bt Bal AA 
ey Sie x SAC hy =f) A ett’ 


vy ee & poll Co-Domaindilew)sb 6 ὦ B 4» «Domain 36 WA Le 
sob 'f' ἀν“ ρξ AU of (Preimage) ise y fx Ne of, At 'f" (Image) ὁ 
Par 6 5 eel LE ho SK ESOS εις (Range) 
+/& 75/24 (Nikolai Labachevsky ) ig Bwoue fhe Ce ae se Zyl 
SURGE IS NE LB tT FL 1937 L (Peter dirichlet) 
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F = { (C1,1200), (C2,2500), (C3,2500) Jeu 2 AFA KT eS ode AK ozs 

ety iilF ὦ ὦ ἐς ρίας KEM FCA B Sle th Oe Shi 

E= {(1200, C ), (2500, C,), (2500, C,)} 2 

(2500, C,),(2500, C) € B. Ay Gi) LAG ogee th OU EL 
BIPLS y 2 (Input value) 2 MOS x rete oer i Ὁ PEM 


Pays ty (Output) 
x= 3 4 -=9 
—_ f@) =x ----.Θ.Ὀ.Ξ-5..Θ.:--.Θϑθβθο--ς-ς---- 
inputx pane output f(x) 


EL We τ ΡΠ ἐν ἀν (ii 
-ς- A luc bile LE PPL 


B= {-1, 2, 3,4,5,6,7,9,10,11,12} v3! A={ 1,2,3,4} 4% 1.14 Je 
le SLR S55 R= { (1,3), (2,6), (3,10), (4,9)} CAB PUL 
σξοσν R “"ϑι ρα» « Seb! 
3ueW R={ 1,2,3,4}=A =” 
y=R@) SeUPly «BMI xe A Mey 
-ς- Β “ἰς δίων -ς SL Ε Uf ck 
᾿ς ὅζ {3, 6, 10,9} wf R & « R(1)=3, Κῶ Ξ6, ΘῈ, (ἢ Ξ 9 & 


cols § tLe VS PULIU, Melby 1.5 Je 
(11) 


Fig 1.19 


αὐ, Κις-ς BUPA LE A ϑός, oP 
-ς iy Zte-Ut 40 us! 20 PUB εξ 2 Ut Gi) 280K, 


a PRLS χε χ PUM HUE Gye X= 112,345 1:16 Je 
δου 
ὦ f ={ (2,3), (1, 4), (2, 1), G, 2), (4,4)} 
(ii) g = {6, 1), 4, 2), (2, 1)} (iii) h = { 2, 1), 3, 4), (1, 4), (4, 3) } 
Sets and Punections 


or 
f= { (2,3), (1,4), (2,1),6,2), (4,4) υκ ὦ 
eG 1h 3 Wy 2 MEL Ὁ 
g={G,1), 42), 2D} ἵν ὦ 
g= {23,4 }ex Sue OMEGA 1 Le EL g 
h= { (2,1),(3,4),(1,4),(4,3) } SUA ALI (iii) 
eb Pe PLL X HL XK -ς MoM ni 


1.17 Je 
in SEAS Gretel’ B= (-1,2,3,-4,5,6} — A= {1,4,9,16} eo te BIL 3 ᾿ 
AS 
( Jf ={d,—-1), G, 2), (9, -3), (16, 4) } 
G) f= {(,—-4), (4, —-D, (6, —3), (16, 2) } 
αἰ = { (4,2), (1, 2), (9, 2), (16, 2) } 
(iv) f,={(, 2), (4, 5), ὁ, 4), (16, 5) } 
TY κ 


Ub fy = { (1-1),4,2),9,-3),(16,4) } αἱ ὦ 
FEL ft δε HPL BAHL AR 
ς. {12,346 fi 
fo= (04),0.-D,9,-3),(16,-2) } Uke ὦ 
IG fy SY LIF Pe απ ~ ODL IG 1 GOOG fF, 
τς URE 4 Si ffee 
Fa = { (4,2), (1,2), (9,2) , (16,2) } SS? Gii) 
-ς δι f, Ζξ-ς εξ BALE ALE 
»( f3 = {2} 
~= fy = {(1,2),(4,5),(9,4),(16,5)} Ubesta Civ) 
- VA fa eB PML BH A SK 
wi f4= (2,5, -4} 
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χήχσο μὰ 118 de 
HER GY ΒΝ 


Eph Fig ὑπφάλθς (wyly=|x|,xeR} OU 
εὐ ttle y= et eed eS x 0 
-Uplul dee VL 22 LR Sub ὦ 

FL Sie BLL x edhe MIL |x| οἷς 
ES Poth Sahu dtr 
C2291) Sree bel OP hiT Aut 


Fig. 1.20 


xAix>0 GAS y=p| 


rE R 2 ὐεύσεε. y=|x|= 
—x χοῦ 

- of (absolute value function) Uf Gof ὧν» | (modulus) Usha ὧν 

8|Ξ8. αὶ |-8/=-C8)=8 ευν 


Representation of functions : AF ANAS J ὦ 1.8.1 
ESCA NSUS FEL 
EAL Gv) SK LGD) ai GD ee ὡνῇ) Bytes? Wi) 
IHS Bl f:A>B 
A OL DEES PCL Ree HUF f={ Oy) sy =f), χε A} te ὦ 
SELLE Se HU eZ H ENGL pf wi FAS x Gi) 
a tbe etl ξήςυρροῤοέ νυ Ewe pf ϑός ἡ Cid 
tC AL yen f= { (~%y) sy =f), χε A} (iv) 
Beare 235 store Dei, Ut fe i ALT ς KAS f exe δρῦν 
Ebi ES RED FESO EWE eu GA 
Ure 4.» berthed xy BL EK ὌΧΙ (test) ἐν 
(Vertical line test) lsu? 1.8.2 
- CIES φε)ε SO Msi EAs OAL SA 
τ 
εὑ Ja Lis (“. PK bd Se ὮΝ, be i SREL a4 4 Li (". Ph? Stee Se = οἱ 


Mote fel y Wh nF 6S x SM No LDA EES PC Eos Ose 
-ς GL y=x tLe me 


ΡΨ ΚΊ Sets and Functions 


. 1.19 Je 
εἰ. aK Orbs, a ὡς. Asti Sede ry’ ff be Sis bof 


» 


(11) 


(iii) 


Y Fig. 1.23 


rg 
tO Qual P θήρης Get Se CA AS PEEIIG ὦ 
tO, PMNS AES Ot CLG Le ἀλίσώφθελδο οὐ 
~t/ OZ ὡς Be A bbl EAs St Glo CTE US HI ETGD αὖ 
WS ASO οηελες UTES SIEGE iv) 
1.20 J 
= f(x) =2x+1 ὃς SEL 8:4 9B -Ufe-» B= {1, 3, 5, 7, 9} 49! A= {0, 1, 2, 3} 
ζῶ οδυφλαμςῷζῶ τεσ hire yt 


= £7 (iv) a 25K. (iii) 
A={0,1,2,3}, B={1,3,5,7,9}, f@) =2x41 τ 


f(0) =2(0) Ἐ1 ΞῚ, {(() =20)+1=3, f(2)=2(2)+ 1 Ξ5,(3) =28)+1=7 
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(Arrow diagram) 29, (i) 
AUST a By ας 1 
οὐκί Bul A LR pin 
a Ub YLit BLL LAA 


Fig. 1.25 ; - 
δ pe SIL IP 
; Pribsur (ii) 
to Λωτ ώξ " WWE See δι oe he 
ox | Oo ft | 2 {3 
τῷ 
: SIR? (ὧδ 
εξ Gee μους; 1" icles 
᾽ ΤΞ { (0,1). (1,3),(2,5),(3,7) } 


alts: (2 7 Gv) 

75Ξ {xfO)|x ε A} = {(0,1),(1,3),2,5).(3,7)} 
(3, 7) 23! (0, 1) « (1,3) « (2, 5) bo 
ALE PL nEDES 

τς USE ASE ASG (Totality) 2 Sheer 
ust {ὦ 1.8.3 

tS uri Le eli Azar bor SG 
(one-one function) Jit .- «(ὦ 
ἧς ειφϑϑ. ( - Lip bie StL pA -»Β eH 
Lie «(ὐ pf AP pee Pe υν Β νι A 

a fue fi—tntl St utv MALES 

phe LE A AFUE BAR δι. «(Ὁ sw 
ar 96-67 af 

CLES FFL - HG Ket (injective function) Mi uo KGL - «ἡ 
“ὦ 7 


= NY Woe Ὁ AH HA ὦ οὐ 


Fig. 1.27 


Mien Sets and Functions 


(on to function) Sis (ii) 


a er Sit ALE BA be δον! f:A > B SES 
a acd MLNS be B Sip Akos f SELIG 

| — a 
“Ἢ NMiuuecwd ff Bt Ula νος f=b SUP 
Fig. 1.28 mo BUS Τὰ EGE pie tie surjective function 
(one - one and onto function) Si Uschi = fi Citi) 
᾿ ᾿ (bijective function) Wilh Urzvlli - «(ἡ 6: > B JG 
ar = εἴ] -- ee f:A—>B Sgn KG Us s/f = sss εὰ Ac τὰ 
.30 ΓΝ Β dle JL B ἥν. Α εὐ τὰ Si Si ons 
© Fig. 120 -<tnJs Ub6 AY 6 


πῶσ f= BSNS aU f:A>B ὦ 
A 3st ree ay = ay Ag σα Ushi - Li f:A>B (ii) 
“οὐ A L186 Bs! f(ar) = fla) 


WNIUnt-2J4 Bus! A Je bijective function Milan f:A > BA (iii) 
OL LI f ue We 1.29 He aa NOS Cardinalities -οὐὐὐ 

Une ἔν Β us! A in Milos f: A B A (iv) 

Ut Fett Pi citing (wv) 


(constant function) i (iv) 
UB HKLN6 ας εὐ" f:A>B SiS 
~~ (singleton set) Wis bh. Ile SUF be GEL 
| B= { 3,5,7,8,10,15} «A= {xy,u,v,1} 447 
Fig. 1.90 κέ Ae f@)=5 Se δρϑουιξρον f:A>B 
eth ASIP bel rea εκ 


(Identity function) Ui Πρ; (v) 

SUE f: ASA ὕες ὐρ ἐκ aay 
hE Seon f(@j=a abt aeA ebb AMG fiHl 
(ΟΣ ἌΡ. Α 

I AS f:ROR Sie A=R SA PPL St 
Fig. 1.31 tS Sie, A φέρ ας. RMA L xeR cl f@=x 
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if bebe ΙῶΞ cola f:A > Bul B=N «A= (123,45) S43 ἘΞ Je 
B = {1,2,3,4,....} a A= {1,2,3,4,5} le  : ἢ 
elf, f:A>5B ow  § f@=x2 
ΚΙ)ΞΊΡΞΙ 5 fZ)=2?7=45f3)=9 SfA=16 ; fG)=25 
“(( f= {1,4,9,16,25} 
xeA υκ 3ε8Β Ske Munk SEL Ξ εὐ re υρ tor Se 


τ = 3 ὃς UP NAO 


v=-lawu=l τευ, ble See 2(x) =x εὐ) g:ROR Sit 


be MUI - Li Pi Gyo 5 21 pfu) = β() =1= 8-1) = ρ Suey κ 


1.22 Ji 
UAV peels f :[1,6) ~R Kit 
L+x l<x<2 
f(x) = 42x -1 2<x<4 (Uk, [1,6)={xeER:1<x< 6}) 
3x7-10  4A<x<6 ᾿ 
Bees 
(i) f(5) (ii) f(3) (iii) f(1) 
(iv) f(2)-—f(4) (v) 2.15)-- 3.11) Lf 


δῶ f(5) ZT ὦ 
bt eH fs) =32-10 ἥδε Chol£ 6 wi 45 οἷ 
f) =3(5"-10=65 UA 
LELAY $3) Abe διωνέ 4263 SYAFHEL Ly £3) ὦ 
{3)=23)-1=5 UPA -Ut SU fa) = 2-1 
δῶμ fl) aT αὐ 
-ξ σι fx) = le LLL Io fl) υἱὲ et sx <2 Br OI 
fl) =141=2 


Pee Sets and Functions 


f(2) -— ὦ Civ) 
StL SHA fo) = 2x1 le BELL 2<0<4624) 
fQ) = 2(2) -1=3. 
eed SHI fiir) = 3x?-10 Aflze UAL 4<x<6e4 ay 
44) = 3(4)? -10= 3(16)-10 = 48 — 10 = 38 
f(2) — £(4) =3 —38 =-35 ἐξ 
AE Gi) ὦ BARE υ εβουίσε LLL 2fs)-31) ὦ 
2f(5) — 3f(1) = 2(65) — 3(2) = 130-6 = 124 WW ur eS 


—— —_. 1 


Boss 5eHL $= { (1,3) , (2,5), (4,7), (5,9), (8,1)} PELL. 2 


fi:A>B i =123. o B={QG1235} A={1,0,2,B3,4}; ὦ 3 
(Bute) aykur 94. 40: 
f = { (10, 1), (11, 2), (12, 3), (13, 5), (14, 3) } 
4 ={(10, 1), (11, 1), (12, 1), (13, 1), (14, 1) } 
f ={(10, 0), (11, 1), (12, 2), (13, 3), (14, 5) } 
LYeXeWe wt f:X 9 Y w= (1,3,5,7,9}; X=(1.23.45} 4 ἃ 
οὐκ Fie FL Stil IRL νῷ 
ὦ R={(%y)ly=xt+2,xEX, yEeY} 
Gi) R, ={, 1), (, 1), (5,3), (4,3), G, 5) 3 
(iii) R, ={ (1, 1, (1, 3), 8,5), 3, 7), 6, 7) } 
(iv) K, ={ (1, 3), (2, 5), (4, 7), (5, 9), (, 1)} 


wef Ce GSE fle R= ((a,— 2),(—5,b),8, 0,(d,-D} A 5 
eee eS dus! a,b,c 
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ἐς MEL ALAS Hol Ὁ. f={(x,4); xE Al if A= {-2,-1,1, 2} 


- SEL f = {(2,7), 3, 4) (7, 9) C1, 6), (0, 2), (5, 3) }- LAY? 
o¥S B={234679}eA={1,023,5,7} 
So SGU) eb i) e P-L) 


f = { (12, 2), (13, 3), (15, 3), (14, 2), (17, 17) }. SUB ΞΖ. 3 2 NG 


~< CADE USSES B= (19, 15,9, 11} A= £5, 6,8, 10 } PRL ae SES 
ΝΟΥ αϑις J bla ΚΑΛῈ 2χ--υἱᾷ 


px | 5s | 6. 8 | wo 
fo | @ | u | 6 | 9 
gi. Β-:{-11,4,7,--|0,.-7,--9,.-13}}4Ξ {5,6,7,8}....1.} 
}͵ Ξ ((χ,»): ν»Ξ-3 --χ, ΧΕΑ,. yEB } 


© 2 σον ἡ 2 uL ὦ 
2 HIBS FUSE (iv) 8 Ye (iii) 


2 tp κε ξυμ" a OEE υελ 


(i) y (ii) y (iii) y 
ὃ -ςς- ᾽75Ὰὕὔὕὺ x δ χ O x 
(iv) A (v) 
O " O ” 


MASE Sets and Punctions 


.10 


CU ASH f= {CL 2) (3,1), (65,6), 4,3}} Geb Se 
εὐϑὸς Li Gi) sss Gi) 


AS f:A Bul B={1,2,4,5,6}« A={6,9, 15, 18,21} LY 


Ages ft fxr 453 


afi iv) OAS Gi) OAS URI GD — 290K, @ 


B= {3,4,5,6,7} «A= {4,6,8,10} LAY 
fp Jen Ke Nx) = het 1IGAS p:acoBs 


ee le ahi Git) μ᾽ ot SUy ewer GD) εὐλός, ὦ 


UPS pw 7: [-3,7) = R FEL 
4x*—-1; —35x%< 2 
ΚΑῈ = 2<x<4 
2x — 3; A<x< 6 
OI 
(i) = f(5)+f(6) a) ΚΑ1ὴ-Α-3) 
νος ΒΝ ι, JO) πῖ-ἡ 
ἀρ (-2)- ἢ) wy ἀκ τῇ 
UP i AS 7: [-7,6) = R PoL 
χ -Ἐ2ΧΈ 1 --7Ξ39χ-- 5 
ΝΣ —-5<x< 2 
— 1 2x%= 6. 
᾿ ᾿ 5 25413 


@2f-443/2) ὦ A-D-f-3) Gi) 42094254 


f(-6) - 3.70) 


1 


.12 


.14 


.15 


EF ὦ 


Spi3pe MOB=A EE Bul A ἐμ» 
(A) BCA (B) ACB (C) AFB (Ὁ) ANB=6 
ANB=™AcB/ 
(A) B (B) A\B (C) A (D) B\A 
PAQ= AS Q “Ὁ wend 
(A) {x: x© PorxEQ} (B) {x:xe Pandx ΕΟ) 
(C) {χ: χε Pandx EQ} (Ὁ) {x:x € PandxEQ} 


all 
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ΑΒ B={rs,tu}, A= {», 4,55}, 7] 4 


(A) {p,q} (B) {44} (C) {75} (Ὁ) 24an5} 
n(A) 3 n[p(A)]=64, 5 
(A) 6 (B) 8 (Ω 4 (D) 5 
ANBUQ=L4 CulBeAeedf ὁ 
(A) (AUB)U(BNC) (B) (ANB)U(ANC) 
(C) AU(BNC) (Ὁ) (AUB)N(BUC) 
{((A\ B)U(B\ A} (ANB) 2 Βα ὦ 17 
(A) 9 (B) AUB (C) ANB (Ὁ) A’NB’ 
ce US Wie hitw ~8 
(A) A\B=ANB (B) A\B=ANB 
(C) A\B =(AUB)NB’ (D) A\B=(AUB)\B 
ς- BYAUD LL CH ABE 9 
(A) (A\ B)N(A\C) (B) (B\ A)N(B\C) 
(Ὁ (B\ A)N(A\C) (Ὁ) (A\ B)N(B\C) 


_<Usl+ n (A OB) dx n(A U B) = 40 9! n(B)=30 «n(A)=20 1-10 
(A) 50 (B) 10 (C) 40 (D) 70. 
ς- (xy) MATL { (2), (49)} A «αἱ 


(A) (2, 4) (B) (4,2) (C) (2, 2) (D) (4, 4) 
oS ale λυ fie Li (7,11), (5,a)} 4-12 
(A) 7 (B) 11 (C) 5 (D) 9 


ς fmlGLS 2Ζε. ΝΞ ΟΡ el .13 


(A) {1) (Β) Ν ((}.1.5.1} (Ὁ) 2 
-~UtIE UIE 3 ὅτ £= { (6,3),(8,9),(5,3),(-1,6) } AV 14 
5 4316 (Ὁ) “1,8 (Ὁ) 84316 (Β) —1ul5 (A) 
eb f:A>B of B= -1,1,2,5,7,9}-A=(1,3,47,11}, GAY .15 
-ς- "3 
<i ὦ) ν.» (ὦ Usz (B) il ὦ 


Sets and Punetions 


C D EAU ULL, «16 


ΓΕ 
G=2 Si (Ba) Miu (A) 
<i (D) Ni sch ΒΞ εἰ} (C) 
atts f:A>B ot B={1,2,3,4,5}A={5,6,7} A 17 
-ς οἱ τὰ am f(x) -- χ -- 2 


(A) {1,4,5} (Β) {1,2,3,4,5} (© {2,3,4} (Ὁ) {3,4,5} 
_< f(-4) ie )=e+5 A 18 
(A) 26 (B) 21 (C) 20 (Ὁ) -20 


ς yl te Wie S SEL 19 
Kit cD) Kin () Mei) kei (a) 
isl n(B) ὅν n(A)=5 Ale SiS f:A>BA 20 
(A) 10 (B) 4 (C) 5 (D) 25 


ove Fs 


a 


᾿ξ υδηριῥιζικ sort O 
Ud / ah Selb ye ᾧ 
Wy sh IGOR Φ 
ce EL 
-ς. Wy OP 6e-dUn Ld il ene 
%  AU(BNC)=(AUB)N(AUC) 
% AN(BUC)=(ANB)U(ANC) 
Nhe ὅλ... 
% A\(BUC)= (A\B)N(A\C) % A\(BNC)= (A\B)U(A\C) 
Ste ΟΣ elt 
%& (AUB)' = A'NB' & (ANB)' = A'UB' 
PL eg CAGIL UK 
% n(AUB) = n(A) +n(B) —n(ANB) 


% n(AUBUC) 
= n(A) + n(B)+n(C )—n(ANB) —n(BNC)—n(ANC)+n(ANBNC) 
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OSU AN cola SAPO WLB wt AO 
AXB={(a,b)|aEA and bEB}. 
᾿ς RAB -ς ἦθος AB PULL SBeE Ae RO 
Un EVE bite bob f:xsy JEL O 
eh Pe γεν (ὁ xe X Ly 
-εὐὔξυξεέσμσγως. -ς νι:  ελίῶι " 
- κί USGI DOB, BUSA wot O 
εὔρουν δ ἃ 
GALI Φ ws Φ VEG PSR tr Φ 
-ς Fe SUA ert y= [| eo bE | ts O 
ix |= x A x= 0 
—x /{ x<0 
ruse O 
(Lunds Finis ) JL . ὦ 
(Ut bal-User 3 tera) ων Φ 
ων» - Lf!) Kings Φ 
Co fed ὅν. () SE Pe Φ 
(a teh ie eri; 2) Nie 7 


Zl? vg 

Cpe eve lus EA -2000L οὐδ BES USA 
LLL Khe whe M ire tt UE 6g I £20104 
AIL ute2010 SkL1_545 ¢ (Poincare Conjecture)- 62 bbe bil πο 8... bf 
< Conjecture zUly Mle ὦ pinay LL ta 
-ςὔκφυε, εἰ eur Ll 


Sree Sets and Functions 


ἐξ 


SEQUENCES AND SERIES OF REAL NUMBERS 


oe 


Mathematics is the Queen of Sciences and Arithmetic ae 

is the Queen of Mathematics - CF. Gauss heey ee 

(υ 3) 2 

Af 2.1 (A.P.) Ld 

με ον» ΖΡ ΟΖ κεριὰ el AKL (α.Ρ.) J see 
SRI Gel 3 Be 2M Ade & 
ον. vont bute Sper Sf, 


88. & 888. #H 88 


τε (2 wi Gr ablel/ ede? Rt N G7 LAP 

λων PE Gi 

ere Men She tL BL GUILE ISRO ὦ 
ςυῶε Soph 6 Seb veub 

ELM GES lin Se Set bye sty 4s (ii) 
Lento toil Siinfur 180 »2@ Lut 


tet Sufy I egshuben 
ΝΙΝ (Sts) 
5 = 2.236067978... we Pte MNbe dr fiverlayy (iii) sisitsin 
He CAI Mos a ον tHe at AL pL i 
2,3,6,0,6,7,9,7 85:00 τας ALid Std tydfuiees 
Cee ebWis adele bd nlsre | ὑπο ἐδ UL (iv) “τεσ Ie bids 
1111 Vth τέως pee 
— oe a ’ : ’ ες 
2᾽ 3᾽ 4᾽ 5 Ut WS bia err sy 
th NOW δον, UL WMI be (vy) PILE Bebe fl 


75,95,67,35,58,47,100,89,85,60 Yer ty δ Ut 
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Ute UAT et Ar THIS (vi) 
35,47,58,60,67,75,85,89,95,100 


te ete t te AL eh JOM Ub au 


() Aut, Duele tut (vi) vs! (v) (ὦ yprrlebsti eed (iv) ul(iii) S23 
ee Ae AIL sul (vi) . 


Sequence 7Is 2.2 


tet AIST In oa FS OL oy μι 


gh deel Use) Lioha sat tI (i) 
af, ADs Just )sbebe cl ΣΟΙ, (ii) 


ple bl tee Ss = {a}o_, b 8: αι, ἄ),α5,""" νας JA dst 
thle S20), 4,0 Oe £ S= {a}, SAD eV 
tit A sT SAIN a7 2 Δ NO ς δοκῶσι a 
Ut Assi (iv) slit) Seat Ashe (vi) “1 (v) ii) Ib eer Sy Aes 
7 Su 
de Lhd 8 Soult FI Weg eh 6 hee orf (el BAIS Ut hig ας 
LSPS PELE φάθ SHIA eA El pret 
(i) 2,4, 6,8, »-,2010. Cel Ueto) 


Gi) 1, --1,1, -- 1,1, -- 1,1, τ᾿ (δ πω ξ. -l 1) 


ay aa. Ct WPL Cet Ue) 
(iv) 2,3,5, 7, 11, 13, 17, 19, 23, --- (epi ireldsiet?) 


(v) 0.3, 0.33, 0.333, 0.3333, 0.33333, --- 


wi) 5 - (αν 
ἔπ 1 τ α.-ὺ ὅν ὁ κοῦ eb x φὰ νὲ ley n fos’ 


ὦ Cee ὕωυζε ιε diy yp tiaetAwiyt Adee ὧδ ὦ UIE Ub ae 
EL eo JPL EAA Astz tL Loe BOWL WIE nF (v) 


Sequences and series of real numrbers 


ful -οἷς- WIE PE FALLS EMAL οὐ 
V2 cleusdus a Saez apr yLidte Paar tris’ S Patten Ubi A 
eh Me UY BAI tele 
2.2.1 Sequences viewed as functions ὡ- PLS ὦ <7ld 2.2.1 
f:41,2,3,4, <n} +R PW Ads de OS = {a} | WIR et 
fk) = dy k= 1,23, ee Fe SU Arie ln PE SOAS 
g:iN=R Ni G,,4,,4,5°° ,A °° OF S= COMEDIC SII) i 
e(k) =a, VEEN. 2 Fe SOA ert SU re Py ulo K OAS 
ESM abcd (ae we db ZL” Vertu 
2 i 1 AY ae 


UE AIL! fc) = 2x1, VeeR ae « f: ROR Mil en ELI ry 
~<- U4 { 1,2, .. οἰ ax OEN UN Κι, λό, Ut κι dh SR te 


2.1 Je 
ΒΞ Mint Ἰχ2π 1) VnNEN ea pyid Urn SU EME AIDC 


= ΠῚ ent) vnen “υἱκ 
n= 1, ipa αι, = “6 τε}. 
ἢ ΞΞ 2, Ze = 2G + MS) ASKS) 5 


ς, 


Ὁ 


Ml n=3 c= 3B τ 1). CIO og 


-UE 1415 AU RUSH! )ξ 
Ais Heol th LCL SF Sui ble £ bee tua 
Lg εκ κα AIA LIE 


AU AAI Bee 2.2 Ji 


a 
; = — n—1 
i) a =-1, ἢ, ΞΞ οὶ n>1a! VWneENn 
ὦ F=F,=1 of F=F ,4+F_,  n=3A,... 
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_ ay Ξ 
(1) a=-1 sl 2 ea n> 
ee ae 
2 20 ἢ 
- οἷ. 
ge 
3. 342 5 20 
. 1 
ΓΞ Be 0 1 
4 442 6 120 
1 
a, i 190... 1 
5 342 7 840 
; et κοἶ εἰ. 1 i 
Ut Luba S AIS ts Is 4 3 50᾽ 120 2 240 : 
(11) | Pee ee OP oe ον ek ee je 


F=F,+h=141=2 
F,=F,+F,=2+1=3 
Fo=F,+F,=3+2=5 
UE 1,1,2,3, 5 We, UES FUE te 


A it ie LL η- 5ὴ wl BHR Hl te 
Ute CAI ὅστις νυ 7. n=3,4, 


wd (Fibonacci Sequence) Sb xs "Ὁ ha 8, Log z2l, 34, = 
EVAL Pere SUR EIEL ων; oR 
Ut APL AIS soli Starr te ΘΙ 


219” 


ute UA itis n See ETHIE IO 1 


(i) a. — Baa?) (ii) C, = {- 1y'3” +2 (ili) τὲ ΞΞ ——— 
ee oti L LM, thot mbt Ib iGe 7 

(i) a= ere. a, , ας (ii) a = (—1y'2"*? (n+ 1); a,,a, 

(1) a,= 2n — 3n+1; a, , a, (iv) a= (=1) (1-- π- η7) Ω, ἂς 


Sequences and series of real numbers 


_2n _ A μεν -πῶν mal 


fs ‘ik, ἢ πεν τυ πο OPW rede iL 925 L918 EAL -3 
a = 


Sod ti ps25 alps 18 tow ~4 


bl", ἤ πεν * eB nul 
: n(n + 2) Si nEN —-# 3b msl 
ee Uae el γι 5 
a,=2,4,=3+4 ματα 45 π» δδξ 


ee UU te UA θῶ. ~6 


a,=4,=a,=1 wWla=a +a n>3.Z2£ 
ἢ ἢ -- Ἰ n— 


2 


(AP) verse -2.3 
LI WIE FOP Ae! 


|e Lid tn G4] = a. +d . ἢ EN 262 Westy a, a,, a,, πῶ — 


(AP) ut et fee gLeyAIbl> SEW Hee ἃ side al z Ute 


-ς. d=3 Orbs a =2 Ue d+ 2, 5, 8,11, 14,..... (i) 
᾿ς. d=0 ὥῤλωι a -- 4 tu! Side Ite —4,-4,-4,-4,..... (ii) 
οὐδὲ d=—0.5 sl ay =2 Ue AP. Hi 2, 1.5, 1, 0.5, — 0.5, — 1.01, -1.5,..... (iii) 
SoS AP 

a abies fa}, Let Ls ISELF oS Ap. MET 
ia δὲς πα τὰς Ὁ ΕΙ ὦ U/l dus! 

etn bud £n = 1, 2, 3...... 

a,=at+d= a+d=a+(2-l1)d 


a,=a,t+d=(at+d)+d=a+t+2d=a+(3-1)d 
a,=a,+d=(a+2d)+d=a+3d=a+(4-l1)d 


Int Aa, ὍΣ n ε-ὦ Piwyss! 


a=a,_,+d=[at+(n-2d)|+d=a+(n-1)d 
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~<a, Ξ α Ὁ (nl) ἀδ πε N sewn g lz 

-< υύνδζυἹ AP. LISELI 

a, @t+taiati2dat 3d....@t+a-DPDaiearn... 

bet A wee Pe Suto Sve vuk nEN Liesl 

a,~at+(n—1)d Z2£ ne N 1, (5 

7 

ς bee Au' Ϊ ΣΙ jund nui AP Side Cn Soe AIL (i) 
l=a+(n-l)d 

κιμδγωῥ τ Ade n = =o tee dS UAW I=at+(n—-d Gi 
ES 2143 


LUM hPL m-d,m,mt+d γθλζιροῖζ dso (iid 

bn 2d Geb PE UME m—3d, m—d,m + d,m+ 340 bi AH yl dhe (iv) 
bes Glos IL VO SLOP VL Ai Tet (v) 

he ϑανθοννυῦε OAL bb ALP pe SAL AL Lele (wi 


2.3: Je 
ὦ 24,8... Gi) 3m—1,3m — 3,3m— 5,.:.. - EH AP Ans SS 
bund το πεν "δώ ὦ oe 
2,224,226 
“πὰ 
, 42 ἃ 15)-ἰὃ - 
ξυ! t= ς-ξ-τ 15 
fmf Os 8. SUS 2 
"τ 7.5 35 35 
-ς A.P. WIGS ee τὰ π΄ Sg 
3m —1,3m—3,3m—5,... -ς-ρ ὦ 


ζυϊά τ =3m-1, t, =3m—3, t, = 3m.—5 +. 
t,— t, = (3m — 3) — (3m—1) = --2 
CAS! t—t =(m—5)-(Bm-3)=-2 
᾿ς -2 Beles! 3m-1 ASU AP. LAI 


Sequences and series of real numbers 


ebro ζει,» ined 


1 Hen. ( 12.7 3... 1] 
(1) a2, I, 4, (11) ole 6᾽᾽ 6 2° 9 6 
-ς ει d=2-5=-3 2! ἀμ a=5 (i) 
etre g = 5.1. 5-3-1 y Ab gal 
S/d =. Ξ as ee 5 Gd 


2.5: Jv 
τότ΄ ot tn SCAN n ePlrottfe -LI6 20, 19%, 18%, bg eee 


a= 20, 4 --19} -20=-4 UO 


4 
<0. 5 Lee bb ered bat 
at(n—ld<o eth hors 
20 +(n— 1)(- 3) «οὔ πεν wht 
i (n- 1)(- 3) <-20 = (r- 1) x7 >20 
εξ LL re - 1 Se sovest-t) 


_ 4_ 80 5.2 
n 1 > 20x 3 267. 


n> 265-41 (> n > 272 = 27.66 
2 tb bAGebl-tuir n= 28 re ceded 6 neN 
Aus 28 μεν 
oe Ss 28 uF ity CL Greoutg te 
2.6 J 
eS elutes 21 teetSlte wl 23 ἐμέ δι JL 
οι (row) ELA L ASE MI te EW 5 te te y 19 
nS UMAUL ELI > 
οἱ 23, 21, 19, .....5 ALIS UL SL hts St and gtd th ᾿ 
of Cato μμᾷκε2... ἡ 
-οὐοκάκῥνογδι! 23,21,19,...,5. lid - 


é ἂ ἃ 
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29a), G22, 504 
n=4-441=3=23 41 = 10. 
-ὐλῦ τὸ KOE JHU 


- ᾿ oe 3 2.7: 
WIE τ 600 Mento Fle tuk tee Z 30,000 v7 oUl-Uns 2010 ef 
ohn {39,000 Fev SUI Le οἱ 


BU αι, τ 39,000 ot Kod LA al 


nC A 5... 2010, 2011, 2012, ..., [ 2010 + (nl) SU 
Φ 30,000 , 30,600, = 31,200 ......% 39,000 
Vie deve fill rove ee ἐς 

etn eC AE iy ere 100 PU A GAA LE Soi Sod 


300, 306, 312....390 
᾿ς. a=300,d=6,1=390 Uke 


— 390 — 300 _ 90 = 
6 Se 6 +i 16 


᾿ς τ 39,000 "δουν» 16 SU 
οὐκ & 39,000 I FSP it 2025 ἐξ 
2.8: Je 
Lil ele κι LE SY Je 7 ee promi J seed er Sele 
eb ueli τῶ. Abe 
x, (640) SUPA Ut bused 2x, Sx, Tx SAP Ὁ J 
~UtU= AP. LI 2x, 5x—7, 7x ὅν ees 


“(5% —7)—2x=7x -- (ὅχ -- 7) => 3x-7= 2x47 x= 14.28 
«οὐ 28, 70, 98 sku! Lid 


ep bee SUuldbdee 5 Obl 6 Ades AP C1 
pb δι 15 wi rebltGl> 125, 120, 115, 110..... (2 
Se 3 AisfSiegreut 24, 234,225, 213.,.... ( 


Sequences and series af real numbers 


otuduy 12 Jee 3.5 572... ( 
φξωσξι. 17S 4,9,14.... AP (5 
-ὐγοιῶ ree ἐς κι. 6 
(i) -1, -2, — 3-0. (ii) 7, 13, 19, -+, 205. 
bit bus τοξι 29 Sebi AIS APA (7 
ee bps 21. ἱ T3941 eel utigs 18 wits 100 AP (8 
Util buts n Lud aiee n QAP LL. Ὁ 
100, 95, 90, ---. 4 1,7, 13, 19,--- 
λα. 13 bulsene (10 
TV-< δῷ TV 1450 tbs τους ὁδῷ TV 1000 HUE 7 bod Le TV LI αἱ 
ἐς TV tbs 15 wie SE ee Ie tse till PUL toed 
cf Um 
Sie APM EATLAS - 800 hae F720 he pre tle F 640 οἱ ob de ETL (12 
¢ bules Sui tol 25 jes 
Bcd weld ας. - 120 Pb! 6 G6 ae ARE de (13 
Ze λιμοῦ 140 δου νέων 18 Go he ee EAL Li (14 
May simtn) Shanti ie εἴ nbs ncchm6 buys mSAP. «( (15 


ἐμ GEL K + utara th Moré 14% st LIG ξ 25,000 JL (16 
( nG EFL Sv 20 Uf 


(a-cP=4@-ac) Seti yypwilegea, bc A (17 


UAB. Lig# -, ΕΞ ee, tic AP la b, c Al (18 


1 
bc’ ab 


~UAP. Li ἱ ᾿ ἐξ τεῦς. A.P 1 a2, b?, Ki (19 


b+c’ cta’ atb 


Ut tbe ti 45 Se 3. ν᾽ =acul a - Ρ᾽ =c.x#0,y #02405 20 


xy’ Ζ 
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(G-P.) (Goemetric Progression) Lbyser | UE eH 2.4 


rUkK a4.,=a4,7r, ἢ e Nyt eee eed ay, Cy, a om: 
wt eo Fe ee Seed r wits ay -ῷ-λ» ἘΣ 
LISP Suse 
3, 6, 12, 24 ....... (i) 
“κει =r#0, nEN ή -ευϑέοιι ‘Gata: Uk, 


A ae 6Ὸ 12 _ 24 _ 


Loi. A 2k... we 
9 27° 81’ 4243’ ᾿ GD 
.:- 1 ΒΞ ῃᾳῃ{ᾳ'ΕΕ 
27 ἘΞ 81 = 243 = .1 0 eVleulazly 
iL -- 81 τῇ #0. 
9 7 81 


de LU 
Fro Gert 
Ubon le (αἶνον CRU τι a thle 
2 “- nEN,*tl_=p j4 a= a 


a 
2. Τα ZL "εν Li 
etn PbWLE n=1,2,3, 


=i 
a,= ar =ar=ar 


ΒΕ 2 3-1 
a,= ar =(ar)r=ar =ar 


2 3 4-1 
a,= a,r = (ar )r= ar =ar 


-ς. ta νυ. ὁ νὰ ΠΟΣΣ 


mf a, = ar’ Bus n Ge se i ΖΦ neN "Ὁ 
bn grew QR I eg ΡΠ νι, A seb) eet Lig 
~~ n=1,2,3,.., 00 t, = ar" plo el ser 


Sequences and series of real numbers 


ως dh te , λές γος ML EY 
bit GP.w {6} de edo tutu μ ἼΞΥΠΕΝ fj 


badd sentido in Pedal RSE rel AeA ὦ 
be Gleb sed LUE Le bb PLP iS A Sed αὖ 


- tC 4, ao PEG Aer rpwrmretetyn (iii) 
ae La coi | oT Ξ: > ar, ΑΥ̓͂ 3 sul APL Lb set of (iv) 
(= Ts oS err Jet y? 2 ee PLN) fh 


2.9: Je 
ML A 
(i) 5,10, 15,20,---. (ii) 0.15,0.015,0.0015,--- . (iii) V7, ¥21, 3V7, pate 


#4 15. μ(εξηαε ας αι 6) 


-« OE Sty 2 Vl eo υϑί 
0.015 _ 0.0015.. 1 Sure Ci) 


015 0015 10 
tye σις. ᾿ς ed SH SR 
aa V3 eI « BL 3.7 - 3.21 =..=V3ZUle (iii) 
ee en PES Su 
2.10 : ὧδ 
oe Eesha PU een bite 


2, 6 3ἜἜ 49, ij ss 
Oa ae (ii) 0.02, 0.006, 0.0018, ---. yy 


Pal ae HEE (i) 
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.-ς-ε-ζ}ν lear sey -ὸ- 2 Abs 


ee lhe yen ὦ 
0.006 _ 933 


002 10° 
ec EECA EI -ς 0.02 Ade SUE se 
1, = (0.023), n= 1,2,3, 
2.11: Je 
-τξρρλννῦς. 19. bus 7 wl 5 
== 4“ t= 3. Sel 74 
epee Lb pS = ar n= 123, 2nd συ 


i= ar’ = 5 wl t.=ar=16 


7 ~ 81 
~< tHe rusia LLL kn Sas 
7 “ὦ “εἰ ΒΡ οἱ 


αὖ 8 8 
ty ae » 27 
3 
γεξ. alate P= δ =(2) Lis 
τι ἐς Fear ad 
ιν. 2 . _ 9 
Ξξξξ ana = 3° a A’ 


a, ar, ar’, ar?, ...., ar"~", ar’, ...., UP ir, eid 
RIB δὲς ορ 
IF 30 sis it Nilwe Men Sua V Ze tee βῳυ (Culture) PL 26 
(μι, oe t71L δέ» 14 
we Oot til ES, ESL OO 


Sequences and series of real numbers 


WS 26Utlad = 30 ur 
WAS) Ze rATLEL = 230) 
P77L Se pS 26 = 2 (2) (30) = 30 (2) 
-ς- ει oA 
ned SF r=2 WIS, κυ ἢ n ω 
wise nie tp bis) 2 ty AI 
= 30(22) Subp five 
Burs 14 Gua Sy 26 = t,4= 30 er) J 
ῥ 
ὥστ} νοι - ἔτ ρον ΟΣ 10% stl LSE Ὁ 500 
φϑο 
500{-.} - 50.» ΄ 2 uit like 21 500 IIs 
sy” + 32. KJ de Mu ‘J be Ὁ iy 


= 500 + 500/40 10 ) = 500(1 Ἐπ) 


100 100 
γέρνει! = (500(1 τ ἰθ 10. 
Sviklve iy = 500(1 + ΠῚ Ἐ500(1 +e 
= 500(1 + «10 } 
100 
Jie neers! = soo(i+ 10} 


ARF Sys (n-1) = SWiK IL ben 


butt IL i310 Li) =< 500(1+ jo" = 500(11. ᾿ 


ΗΝ 
Uren beL Ei ον πὲ σι 2 6 
A=(P+i)" 


ἘΠ n ss! oy” jee alas P BA wu 
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2.14: Je 
Zp bye Pe 1 oA oty 13 Gop eK L yer 
-οὐζ)υ -, Ω, ar “pbghle Lee cen LS PY Ww 


GU =4£4a4ar= 13 


12 
2 
CAS α( ΕἼ Ὁ 1) - 15 — ἀ{ΠΈΓΕῚ tr+1)_ 13 (1) 


6 (2 Naar) =—1 


a= -1 a=-1 


“ὁ υἐ (1) cus a=-1 


" Ptrtt| 3 
( 1) r 12 
= 12° +12r +12 = —13r 
12r7 +25r +12 =0 
(3r+ 4)(4r+ 3) =0 
ee gees Ye 


_4 
3 4 
rae ΕΝ Sunt, rite «-. a r=-4 ie 
- 4,41, 3 tele SP ous iain a=-1 vl r = -3 at 


2.15: JH 
(bc) τε -- αὐ +(d—by =(a—dy Sabin GP Si a,b, c,d A 


oe Γ οὐ a υξυΐς. GP Mlabed | υ 


, 2 3 
iy b=ar, c=ar, d=ar 


χυΐκ (b—c)?+(c—ay¥ +(d— bY 
= (ar — ary +(ar’ —a) +(ar —ary 
Ξ 7 eG 14 @ a7) 
=a [Pf —2r +r4r°- 24147-2747) 
Ξ lr or +1\=a ἼΡ = if 
= (αν — a) =(a—ar’) = (a — dy’ 


Sequences and series of real numbers 


eed byline uetia Ch ait benteeer (1 
(i) 0.12, 0.24, 0.48, (Ὁ 0.004, 0.02, 0.1,-. Oe : δ. ΕΞ a 
(iv) 12, Loe. (v) /2, Ton aE" (vi) 4,-- ,-L-Fae 
2 ed S ‘stridurs 10 Sheer Ἰ -ὦ, Leo 2 (2 
Zeb G.P -ο 1458 , 54 ep κι: 7 ha 4 Sed seri (3 
Atl G.P-a ay buys 6 43! 5 US mat yee (4 
. a (5 


= 4 8 128 
eee a ----------- s Ce 1 
1, 2, 4, 8, τ 1024 (il) 5, 2, 5°? 25’ τ΄ 15625 () 


-“ξςυωςί κϑυκόνοξοη ὁ TE τς, 2... 4! 162,54, 18...... GP (6 

25 at SG in 1875 buts 5.3 AS GP (7 

pe where τς bul 35. OU ob kL bie ἃ 

sacle 156 GbE APE Uy RE Use 216 HAWK GP i ὦ 
Zeb 

-ς 1 ὅς ων 1 FHP IAP LL GPL (10 

Ze GP 91 Gob Ue συν. ς. 13 Ob bWwi δά Sete (11 

Loe 12 Sep tnt 5% SrrstlhzL GAL 21000 (12 
ofa 

ὧν £6 45% sled byt te de At F 50,000 (Copier) of SL APG (13 
᾿ς Ines Sut ἕν 15 Sophie 

(a—b+c)\(b+c+d)=ab+bc+cd. Sib he GP ἘΠ a, b, a (14 

Ut GP Lit atb, bt+e, ct+d, Sebi unt GP Lab,c,d A (15 
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(Series): EE 2.5 
pa eee 
6 F500 tl FGI eye te ote bl Ful τ 25,000 £ 1990 LHF TL 
© SSH ol FPL PUIE 2010 wrk See tn sls 
- FAIL FS Sh ke 
25000, 25500, 26000, 26500 ...... (25000 + 19(500)) 
“ὁ SUF SL 20 = 25000 + 25500 + 26000 + 26500 ...... (25000 + 19(500)) 


-εἰῖς. ζ Ζσυνέζονέ AS ty 


<UL tt δ 2a 2] lh LI 


Ns este BIL see tly 

KE Wile Stun nse lect teu 

SOP NALS IG Mo iz πεν. S = αι eh 
~ bt HI Go 5% (Sda-1 Jum n=1,2,3,...,07 S, =a +a@t 


-ς- {4,}5-1 Adm ule 
Prete δι᾽ bhoe ΚΣ 25 (fata «(Shi ) ee Wie 
thes Grete SD yh peo 2%, οὖσι αι ta ta;t ... 


Ute BAL GF re hte ne (Ghote) ure 2 LIVIA 
υπυξιεύκαςέε κέν! MEyhBO VELA Cy GS, νηυσί, JES 
Lo Poet telungu Moet 

Ly Poet ede die wi Ale πρός ιν 
(Arithmetic Series): I4l> 2.5.1 

ULM AWE Lp BIE br db Goi 
bt ἢ peat, 

bit ein @ Grewia PK tee εις»; 

aaa+dactdd...... at+(n-I)d ..... 

bute ob Ut n Ue Sede Sr 


Sequences and series af real numbers 


δι =at+(at+d)+(a+ 


2d) pe (α -- (ἢ --1) α) Vie! 


— δ᾽, =nat+(d+2d+3d+-- +(n—1)d) 
=na+d(14+24+3+4+-+(-1)) 


LES Yh 


SIL PAM EN GE 14243 vet (nl) GAG 
-ς U6 1,2,3,..., n-)) Ibe 


ὡς δ τιλι τ σι ἢ) ALY 


«ζω “ΡυνφωἍενιληξνιξυσι 


Sn =14+24+34+....4n-2)+(n-Dt+n (1) 
EMA SUAS sn PSY SIL CAML ELSE Mob lao 


Sn (ἢ — 1) 4 2) Ps 2 (2) 


et PE KYL SUS (2) 9! (1) 


2S =(n+1)+(n+ 1) 


tert(ntl+(n41). (3) 


Sut (ntl) Xe be (9) «ἡ 


Ly Ciutigiinfe (2) vl (1) ute nit, ΟἹ a! (1) 


ECP NOL bul/ ed 


g = MED 424 


n 


~~ De 


Luss n Lé (ntl) i 


n ἀπ ἦν; eeu Sn = n(n t1) Jn (3) lid 
Bt tna Mat) (4) 
ALi Soe Ge vy 


ἡ σι VELA Io Mux HE Sie fa AL ys 
100 fy iL IE eral ξκος ας τυ φέσι 


SALLE 
(1777 — 1855) 


SOIL LE Lr BST PYLE LIEK Hele 


EUS Kotte Abie δον ας, 


LD a CLL οί κα Abe ay 


S,=nat+[d+2d+ 3d+ --- 
=na+d[1+2+3+-: 
n(n — 1) 
2 
= 7 12a + (n— 1)d] 


= ματα 


Ἑ (ἢ -- 1)d| ΣΙ db Gide 


+(n—1)] 
(4) LAH 
(5) 
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Wet Sn oem ere, n dt dy a Be tet tt 


ὦ 5,. ἔϊ2α τ σι -- 1)41 If ads 
(ii) S= 7 (a +1) bs Ϊ Asstt 


2.16 J 
St 11 $174... +95 δυὸ» 


-ettGefi 5+11t174+..+95 LEY, τ 
S@nf a=5, d=11-5=6, 1=95. 
ΕΝ 


n τς 
.- _ 95-5 _ 90 _ 
3 6 +] ς τ 16. 
— n 
δ᾽ 11 Ὁ a] 


δι». τ); 5." 16 [95 + 5] = 8(100) = 800. 


2.17 J 
Sele Kobud γεν 
I oe Ὁ: 

= P-2Y43°-4*4 + Qn Ser) a tee : Ww” 

-1--4..9--16.-.25-- ---2η bust) 

=(1—4)+(9 — 16) +(25- 36) + --- (ε Sis) Gud n 

=—34(-7)+(-11) + ---π οἰ, 

d= 4 Gb 60-3 AI Le 

CN o~ sf tz = 5[2a+(n— 1)d] 
712(—3) + (n— 1)(—4)] 
= 5[-6 ΞΟ + 4] = F[—4n — 2] 


7 =n +1) =—n(2n +1) 


Sequences and series of real numbers 


-< SIUM bE τι διέ ΟἹ ui 203 Gotu 14 kK tte 2.18 Ne 


ells 
δ =—203 aod 
= 1A [2a + 13d]= -- 203 
-_ 7[2a + 13d] = —203 
— 4 134 -- --29. (1) 
572= Gobet τ Go Ley 

+! S.= S (= 572) 

Ὧ S,,= —203 — 572 =-775. 
= 29 [2a + 24d]= -- 775 
— 2a+24d = —31x2 

a+12d= —31 (2) 


a tno LJ (2.9. 1] αξ 5 a d=-3. 
5+(5—3)+(54+2(-3))+-::. 
aydb dey li 542-1-4-T--. 
2.19 Je 
x 351 ὄψου ΕἾ UP 2421 Ἐ18 151... Lege 
oF 
a=-24, d=-3. rib dreezs 
5.---351.. SOANL Ye na 


ἊΝ = 2126 Ὁ (κ -- 1)4] —351 
ὩΣ 212(24) +(n—-1 (—3)]= --351 


- 7148 — 32 +3] = — 351 
- n(51—3n)= —702 
— n — 17n— 234= 0 


(n— 26)(n+9)= 0 
n=26 or n=-—- 


μι, Suey nJe 
Upto γα 4 22 Δ 351 Gv $2 
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EMO ΠΟΝΣ 3 ἐδ νὰ πρε. g 29 Je 
_Uf 104, 112,120,...992 swe S Bye ὲ ας 8. τῷ 
Sn= 1044 112+ 120+ 128+...992 Ge SnGoous“y 
ce t+Geoi 104,112,120, ...992 «} 
~= 1=992 43) d=8 'a=104 zy 


_l-a _ 992 — 104 
n a +] τς +1 


= B88 ε1 =112, 
525 Hat] = LA Π04 + 992] = 56(1096) = 61376. 
-ς- 61376 lo Ksluol ἄξει 3 κῶν she 8,2 le 
2.21 δ 
A SNL dhe Bee We HUA Ig Supnidsik SFL 
EIS PAGAL Ee 215° He Gyalic rer eens! 85° Peep 7 


GURY a n SUA? 
ee UPS NGM bby sib sl FH ut did Geshe Sse 
S =at(at+d)+(at+2d)+---+1, where a= 85 and /= 215. 
S = All +a] (1) 
Mob yd SA SULA 
(n —2)x180° -ς- OS ob UysidetlLburn « Sa SYA 
te S = (n—2)x 180 
eae (1) 21 +a] =(n—2)x 180 
= 71215 + 85] =(n — 2)x 180 
150n = 180(n-2) = n= 


Par NAS UML SY 

Ciel? 125 ἀξ (' ὑμένι 15 ke ὦ EO -1 

τ 3+ 2n μα GUE Mob Ue 30 UL κυ... 
eth obnse -3 


(@), 38435430 fe Gi) 6+ 5h 444... 25 64 


Sequences and series of real numbers 


He Sn dtr zs 4 
(ἢ a=5, n=30, 1=121 (i) a=50, n=25, d=-4 


2 Git dud 40 Lob 274 Page. Lg 

elie 55 διυνέυ, Ge Luile 44 Gob Ud 11 ALL ~6 

Ute GL Sb spe BHA ELS Al 368 GM but 60, 56, 52, 48, .... Le GLet7 

eK obser 3 Lb ned -8 

eS 3 lL ALidytle 7 Ababa HM bd 20 HSE -9 
-ς-ν}2 ε- 

ele GK obuelelth ee 11 wlerE 5001s! 300 10 

1+64+11416+..4+4=148 : 2 -11 

ee EK bul Wie eS or 200 191100 -12 

οἱγωφεύτξ, ὦ M000 REL AZ -eyUibeb zip Sere FLL BAL -13 

obzyXt&—s 1,65,000 ΠΕΣ Ent Pi fege -ἔξ γκε -LEs 1000 
ame τά ne ΞΕ abi ee Ue Ciao, -ς. τ "ἢ 

Sib Grell Berry WL by ted Leura 1000z- 8% .14 
eb Gr le QTL 30 Fe τς dk bee 

ede Stet .ς. 3n%2n 8 6 Ur ndf RI -15 

WEF tehy -ς δον, Auli bie δμς,.» ας ὀφόζι ς. ἐν 7 —16 


UL 
-ε- (Cia ial OK ob SG tiv C Asi ts b Aso ca Use ete . 17 


᾿ 2(b -- a) 
SGP CE stehasrs ONL sel US Ae. t Unt (2n+1) Sipege” ~18 
-ς- (ntl):n we 
UAUYs mils mSE be ΠΥ: η2 er SGI bE Ut n eis m tego ~19 
-ς- (2m—1):(2n—- 1) Ff 
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SUR 97 tel 9 ΖΦ Σ π᾿ ρυνόμ FGF 2 tb te POA tbe Si ~20 
AL Lbs! -< tee Meats ys2sult edn fia ties 2 brew 
bby AUP 
(Geometric Series) +1 2.5.2 
Ut bik ser iter tle Col ep ct Li 
el r+0 Ue de Serf a, ar, ar, ar", ar SEY 
S =a+ar+ar ++ - αὐτὴ τ΄ (1) Sot? 
S sna. &Uyi(iymer=1 SA 
ee Ur 2E rei Le (1) 
rS,=r(a+ar+ ar ++ tar" ')=artar +ar + +ar". (2) 
eS le (1) ἡ ὦ 3 


= (4 Ὁ αΥ αὐ +--+ ar" ἢ) -- (αν Ὁ αγῇ  --- +ar’) 


«οἷ 
| 
~ 
οἷ 
| 


- S(1-r) = all—-r’) 
s = all—r) Sg τι. eating este 


Ὁ γ--ἰ 1 


ε [4 ae ey aft 


εὖ, , na ῳ A ok 
| Pre Oh τοῖς Ae aye 


(Kessel 


a+ar ἘΔῚ +--+ ar ὦ =e . bret Ftbletudn -1<r<l -ρ 
bed et Ci ἱν ὅγ1,ο!|».. nt J ef 
2.22 J» 
φερε λυ, 25 UF 16-484 144-432 bse 
Le a=16, r=-98 = 341 ge Αι 5 = =) pg]. 


I on Sos = ae _ ᾿ 5) ἰὐ 3°) . 


ΕΠ] Sequences and series of real numbers 


~ ey δ᾽ ΚΡ ΣΕΙ͂Ο 2.23 i> 


() αΞ 2, 1,=486, n=6 (i) a= 2400, r=-3, n=5 


a=2, t= 486, n=6 x (i) ὦ 
τῇ τςΞ 20)" = 486 
— P=243 .. r=3. 
ων  α(γ' -Ἰ). 
- δ᾽ πο πὶ τὰ if r#~l 
Ui) _ 203-1) _ 46 1. 
ys z= 3°-1= 728. 
a= 2400, r=-—3, n=5 a (i) 
(ey 5 = P=) ip pay 
5 r—1 
2400[(—3)°— 1] 
= (=3) J 
iW Ss = 2 14 3°) = 600(1 + 243) = 146400 
2.24 Je 


Sees APH EL le ὁ {2 Ζ 1022 He U8 244484... bbe 
o 24+44+8+.. dey τῷ 


."" 
a=2, r=2, S ΞΕ 1022 
S = αἰ —Niey gy 1 
᾿ i —_— 0h n 
= (2)| = |= 2(2" - 1) 
F S = 1022 iy 2(2" — 1)=1022 
— 2-1=511 
— 2"=512=2, lid n=9, 
2.25 J 


δυό 14 Kishen d GS 192 Aves 375 be etl 
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eg = 315, t= 192. eS είς bbe a SLAP FP 
ad = ar" 
t,= 3757 
— 3757) -- 192 
r = ae — γ᾽ = oe 
a τὰ ἐνῇ neon 
ne | 2 = =H it rg 
ay. 
ids = ts) AN ς 1) x 5x375[(Z) — 1] 
5 
= Θ15)}5}:1-- ($)'] = 1875[1-($)'] 5 


Ly Mera ted s,=a|1= ie | ifr #1 ZL YI1S = al = Ξε 


- 


Uti b7 Ta! 8 om Aare ede Sut 4 bd ser 2.26 Je 
heel ~~ 72 erent 
~~ r>Ouwlatartartart... OK ob Use ete Sy ; 
ar t+ar=72 xiatar=8 : ,»» 
Θ᾿ ar’ + ar = r’(a + ar) =72 
= r’(8)=72 .-. r=+3 
— ras Thea ς. r>0 £g 
—! atar=8 = a=2 
ce Ut misty 246418454. 2.27 Jt 
OFLU n Ut 6+ 66+ 666+... Lt 
ede σὲ ἢ : J 
Seti 8 = 6+ 66+ 6664+. «ἐπ 
S =6(1+11+ 111+--- «ἔπ ) 
= (9499+ 9994+ Hun) (pepe 9) 
= 2100 - 1) + (100 —1)+ (000 -- 1)-- --- «νη 1 


= 2[(10+10°+10°+ nut =n], 


wf 5.- 2μοασ- ἢ ,} 
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: 2.28 Je 

FS Eales tb Spreng Ge Fine Ana tod 25 LAS 
oho peu 992 a ἌΒΕ ie ae Pp a ( ee ὥς J Ps I τυ Ge .«.-.γ. bus 
-ς- Sn MSs Ko LYS -~UiLk GP. Si Soy bo Ld buturd 25 i 


y S= 12:4: 8:16: -- «ἔων 25 


τς; ee | MAS Usy Caled be 


2.5" 
eM OK ob Ut 20 ἐΐ οἱ ΣΈ ΤΙΣ τ" bbe -Ἰ 


Bee OK ύ.ἷ, 27 it Us statute . bbs 2 
de Sn £ hie Sie tls -3 
(i) a=3, ᾿ς = 384, n=8. (ἢ a=5, r=3, n=12. 
eel OK 6 ([".-4 
(Ὁ 1.-Ὁ 0.1 - 0001 Ἐ 0.0014. --(0.1} Gi 14+ 114 1114+-- 6420 
ἐκ ae Foak iis _5 
()3+9+27+--D 3 S002 «= ii) 24. 6 + 184-255 ΔῊΝ 728 
Soi Mob ub ar 23 ete ue -ς. ose φύσωις 3 Avot vend 6 
Mob Utes itil 9 GM oUt SU ete IO ie LiL ed 47 
atop « 36 
Seek bt n Kl biG -8 
GQ) 0477 47774: (ii) 0.44 0.94 +0.994+-. 
ye μόνων, ς nb fide σοῖς θεῖ 5 ἀκ ιν Zig _9 
Lund nie SpE fein p15 SB KU eet 
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PES UAE υἹοςς ἀν»  ἐεῖάα WW by Le a SOWIBIL EAL «τὸ 
{14 Wee σῦς ἦῖνωνε- οἴκῳ δ Lu me ea Ls νεῖ 1000 Sy Ue 
ς e KP OL LE χρυ ὦ OAS ONSTION UL -778 WER 
SSN nH ECG IL VAG Util? ce eS Rede «αἱ 
eed 


SPebiun 53, 82,81 a7) G64 3n 2nen See 12 
5, (53 τ 2) = (5, τ Sy 


ee AnGyt 6% n ther δου Soe il eA Soy) a=] 


eee eee eee wor we Ke xX 


χ-- 1 
OK LU Peleg = ml pub e x Hofer (Lebel bt 
eb UI tL Jo 


Special Series sk, se yal ye Be ya 253 
k=1 k=1 k=1 
-ς διέ ἐκ» UK LA 
CSU 2 Σ Ur utouseh Sib 


ΠῚ Sequences and series of real numbers 


it & Sis 1+2434--¢n= Meth) Viet fi 
CASH AP a=l,d=landI=n S,=2@+)=2(1 +n), 


UC NL Aire 2 > dk Lian 


; ἫΝ . UP bo Lie? 
(i) >, (2k— 1), (ii) DUK (iii) ΣΕ. 
k= 1 k=l 


“» (i) et 
Σ (Οκ -- 1)Ξ 1.3 5- --- -- (2η -- 1) 


twee? ctl AP fly a=1,d=2,1=(2n-1). 
= (1 1 2η-- 1)- πὖ (5, Ξ- 5 (4 Ὁ }) 


in > (2k - l)=n° (1) 


ES oe EAS Gu ff(1) bls -1 


Yk Y= 2k Σ- 261) — 2 = 2. ΕἸ). y= κ᾿ 
i k=] k=1 k= 1 


f= 2n-1 => n=+t1. ἐς (eR See Bee 


a —b =(a- b)(a* + ab+ B). “ΟΣ ον (ii) 
ke —(k—-1P = k +k(k—1)+(k—1/ (ee k 4! b=k-1) 
— ke-(k-1f= 3K-3k+1 (2) 
- k=1, P- 0 = 3(1)*+3(1) +1 
- k = 2, 2 —?f = 3(2}} -3(2) 41 


<7? k = 3, 3 — 2 = 337-303) 41 -eteb ory evel 
- τη, n —(n—1f= 3(n)*—3(n) +1 
a tno SG ΓΤ ἢ k=1,2,...,n 
n =3[1°+2°+--4n°]-3[1+2+--4n]tn 
id 38 42° 4-4 Jan 4 3[l 4+ 24+--4n]—n 
3] τὴν 3n(n + 1) _ 
k=1 2 
Pie Sie = n(n+1)(2n+1) (3) 
¢ Ὁ 6 ; 


k=1 
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(iii) Yet eo eae 
—_ Sos Cox 
ret Sa, 
11 Ξὸ S049) 
Γ᾽ 53 Ξ 36 ΞΘ 25} 
15.23.3} -45-ὄ 100 Ξ([121314}} 
a OY L SOF Bud ner 
[Ὁ feed See 


7 [ai Ὁ 


ψ ΣΡ (Σὺ = 


See GK our hit, 2.29 J 


(i) 264+274+284+---+60 (i)14+3454+-- GUt25 (ii) 314.33 +--+ 53. 
cUbeuk (i) iW 
264+274+284+---+60= 14+24+34+---+60)—(1424+34--- +25) 
60 25 
= δ 
1 it 


_ 60(60+1)  25(25+1) 
2 2 


= (30 x 61) — (25 x13 ) =1830 — 325 = 1505. 
Sequences and series of real numbers 


n=25 sly (ii) 


143454 Gud 25 - 25 ΟΣ οκ-- 1) =n) 
k-1 


= 625. 
31433 ++ + 53 


=(14+34+54+--+53)-1+3+5+4+-:- +29) 


_/534+1¥ /(294+1¥ _/jl+1° 
es ee alas ad - mee 
= 27°— 15° = 504. 1 
2.30 Je 
Seer Globe bie 
(15.25.85 a5 Gi 1 5, 95 
(ii) 1 +3° 45° 4-451". of 
. 4Ule. ὦ 
P+ 243° 4-425 => π' 
| 
_ 25( 25+ 1)(50 +1) 22 n(n+1)(2n+ 1) 
-“---ςςςςς-. C Duk στε — 
_ (25)(26)(51) 
6 


1 Sos DG Ξ| 955, 


12.1.15. 8.14.2... 85 {τ (ὦ 
Sr Or a ees a 3.2 1 Ὁ Δ 71. 
35 5 11 2 


_ 290394 D004 1) 11(12)(23) 
6 6 


_ (35)(36)(71) (11)12)23) 
6 6 
= 14910 — 506= 14404. 


τυ (ii) 
P4745 4 + 5} : 


-(' 2’ 3’... - 517) -- (Δ΄ τ Ἦ 4΄ +6 -Ὁ ---507) 


51 
=i -- 2.[1΄ -Ὁ 2 43° Ὁ... +257] 
1 
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51 25 
= wa - Ayn’ 
1 1 
_ 51(51+1)002+1) _ 
6 


_ (51)(52)(103) 25(26 )(51) 
—~—_ =e 


his 25( 25+ soe) 


= 45526 — 22100 = 23426. 


2.31 Je 
Se GK bet bo 
(es a ge ee 450 Gi) (142 413 ee 8 
3 3 3 3 = 3 
Poe ne = a Wy 
1 
20(20+ 1) . 1)} 
ee a a aed [5 59]. 
k=] 
= (20X21)" = (210) = 44100. 
11 12" 3 2 8" ἐδ ας. (ii) 
εἴ 2 $3 425496 = 42 Sea 10) 
28 3 10 3 
= Jon — >on 
1 1 
~ {7828+ Df _/10ge + Dy 
2 2 
= 406? — 55? = (406 + 55)(406 — 55) 
= (461)(351) = 161811. 
2.32 Jt 


τῴ kin Pap 4e tage S456 2) 
oP lrodti kw ΖΦ: ἢ aT 
: fel 1 ἘΠ +--+ =4356 
(MES DY —4356=6x6x 11x11 
etn χα δι τ = 66 
— k+k-132=0 =» (k4+12)(K—11)=0 
~codk SZ k= 114% 
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2.33 Je 
See 42432 4-0n 2 142434--4¢n = 120 AD 
fee 4+ 2εβϑτ οι τη, γι PEP 6310... εὖ = 36100, A (ii) 


a 
1424+34--+n =120 ie. mee εἰ -«ὐὐρῷ 
[oo fen = (ΠΟ Ὲ ΠῚ — 1208 = 14400 
Given 1° + 2°4+3°+---+n° = 36100 
= (mint TY = 36100 =19 x 19x 10x 10 -ς«ὐρῷ 
= ant!) 1). 199 
id 142434 + +n=190. 
2.34 Jt 


124122 4 24? Gere Ab Url 
Bury l4 = 112 +12? 4137 4-424 


= (1° 42°43? 4-4 24°)-(1° + 2°43? 4-4 10°) 


_ 24(24: 1)](48 1) 1000+ 1)(20+1) 
6 6 


_ (24)(25)(49) | (10)(11)(21) 
6 6 


= 4900 — 385 
- 4515, 


See Gb oor bite -1 


(i) 1+24+3+---+45 (ii): Woy 18 eae 55’ 
(11) 2+4+6+ --- +100 (iv) 7+14+21 --- +490 
(v) S449 4 4 39 (ἡ 16 417 $235" 
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eres k turtbice -2 
(i) 142743? -...- καὶ = 6084 ἢ 142 43 νὰ = 2025 
_a eso rao a6 teu fe Otte pe, 1 ἢ 


whey [ιν ὥς PHO 23 ων Ξ 51 4 


ἐς EMS -1 
᾿ς AIL SGD ed Leas a "ΖΝ (A) 
-ς ὐανήλιϑ (ὧν (B) 
δουρί (C) 
3 ΒΝ (D) 


A s9 St 1, 1,2,3, 5,8, -2 


(A) 25 (B) 24 (Cy 23 (D) 21 
1 1 
Bod & peipip 3 
(A) ay (B) Ay (C) a5 (D) τ 


oA f a—4b+6c—4l+m gum AP. i m,l,c,b,a ή =| 
(A) 1 (B) 2 (C) 3 (D) 0 
aul 7 hoe 2 Jun AP. Lc,ba Ai ~5 
a b a 

(A) ἃ 68) 2 OF O11. 
Asie 100n +10, OU: nfs 6 

(A) AP. (B) ἔμπα Ρ «ἡ (Οὐ τ )έκαρϑμα.Ρ"» 
Bria AP. Ul? “4 = 3 Sn UPSWHAPR. AL α,,α..α......}} .Ἱ 


a 


(A) 3 (Β) 0 (C) 12a, (D) 14a, 
AS, A10, AIS ..... Ab I APL! a,a,,a,,-- Ai 8 
(A) 6 6}, (ἡ (B) 6 A.P. 1 (Ὁ G.P#sbv APH: (Ὁ) re 


65) Sequences and series af real numbers 


28S kj aneret APU k+2, 4k-6, 34-2 7, -9 
(A) 2 (B) 3 (C) 4 (D) 5 
34:7, 3b+7, 3ct+7, 3147, 3m+7, 3n+7 JUn APL a, b,c,mn 410 
(A) &GPi = (B) & APL (uIP (D) eG PHA PI: 


ob 5 ie δόσε GP. «ἡ «αἱ 


(A) 5° (B) 2° (C) 10 (D) 15 
ς- ὁ". ; Ξ ; jun G.P.M a,b,c fl 12 
b b 
(A) ἃ (B) ὁ (C) 2 (D) ¢ 


5x, 10x+x, 15x+15,... sUnU~ GP. mi χ, 2χυῶ, oe ee Jl -13 
(A) κα ρ΄ ΑαΑΒ)έκαρ.ἤ (Cbg i (D) eG. Pes bu A Pas 


MSS 72.9.14 
(A) MAP HI- (BGP (ὦ σρϑῴνόμα ρϑν (Ὁ) bxUsG.PutAP 


Bs a Sinead dts 4 rif faba Sr Salar 256 PK ob Ut Hee def cp of -15 


(A) 8 (B) τς (C) a5 (D) 16 
ISAS t, - “1 =z wt GP. -16 
(A) ᾧ (B) 5 (C) 1 (D) 5 


-ς« 1+secx +sec x+ secx+secx+sec’x ὅπ x#0 2 9.7 
(A) (1 + Ξεοχ)(ϑεοῖχ + sec’x + sec’x) (B) (1+sec x) (1+sec2x + sec*x) 


© (l—sec x) (sec x + sec3x + sec*x) (Ὁ) (1+sec x) (1 + sec3x + sec*x) 


Gio bux n Jesu ‘— tn=3—Sn buys nf APL -18 


(A) 2} - 538] (Β) κί -- 5η) (C) mae +5n) (Ὁ) “11 +n) 
et SAF a" a, a""" GP _19 
(A) αὖ (B) a” (C) a’ (Ὁ) a” 


ΓΕ ee Me 120494... tn=b1 20 


(A) κ᾽ (B) Ke Ὁ (e41) 
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= GLX ssl 


Ute Anyi tar pehephuig? 88 
f F= ἔπ | een hae ZL n=34HN FR =-FRHl eras # 
~e th lf “nds 8” 
ἀμ 4,,,=4,+4,nEN 2b WL ost Ay Gy, Aay°**0 > ILI 98 
(AP) tt veil EWG re dulbdf al ¢ Ul PL 
t=at(n—ld Vnen. -ς ῥρυῴ APL 
ει ΓΠΕΝ .- τε θυ ᾷ a.) = αἱ 7 eth se Gi, 42, G3, ..., An 88 
N=123,.0 —<ai = are deus G.P. -ς κε ὁ a 
tet oyun tise tok συ εκ AL TL AIL 9g 
-ὖ of Lewy "ν΄ ΒΟ, ΠΝ» J Whe) | 
-ς υἱρζυι Sn Geb n 3» a Be tet ot ge 
S= Bat) WG IAGAA Wi) S= Ζ12α τ αι -- )4] Fell ἃ HeeA ὦ 
-ς VUCANG bbe n teri 38 
jae _ «(1 - τ) ἢ τ 
n ἡ r—Il l—r , 
et SG” paste Pit atu seis 
k= πα Ὁ. GK bills? n Le 


k=1 
2. (2k —1)= ie FM Kall SOL n ἐξ 
ιἘ3: τινες ({Ὲ 1 κδ εὐ τἝδοωδύώμισον n Le 
Sie = Met Ont) Br eur Lowg n ἐς 
m= 1 


Se = ae) Ν HKU Laid? n de 


dc db <d6 do 968 


t ΕΑΝ 
lives ες MI (rr Linky συκᾶς.» et (κἙ as M=2?-1 «uu? 


eee a brs hal Ρ ως 2P — VS Segeleds Ut La bshety 
a tl Sileky 743,112,609 _} suetdsl 


Sequences and series of real numbers 


(ALGEBRA) AI 


The human mind has never invented a labour-saving machine 
equal to algebra - Author unknown 


le 3.] 


Sie bare CEES Fecal AILSA 

(Diophantus) ul TRIO) bold by Un Saas ee Se εἰ - 7 
Wren Sure Ker Wit Arithmetic 1d 
ge bons SN TB No Sb bese tbe Feat 8 
W903 Ae Pe Paper 4 LUE Keb Rrahelsl” 


Oe » oh ML Ort Soe ὀ)ύκόνου KAI 
ML ME Sul Figt te 
"Compendium on calculation by completion and balancing" 
te KO VLA SA PLR IL 
a Sue LPL thE LS Ko msber lh hee F 6 Ale 
Gbrectut halen TP LIA UE Leonardo Fibonacci 
wl Ss Sz Alas! (1445-1517) Luca Pacioli wh U4 
UP bosliexglal (1510 - 1558) Robert Recorde 


LAI LSI bc AU rt hug Us Alt ye Soot 

bir Seo κι /21(1791-1858) Peacock & £ le ths fk 

bass Brg Suite ie Lowey tlt 
oF diese CL SEL (1806-71 


LIE LITE L Sheil Crash S Atel! 


eye 

abe 
LCM 3! GCD 
La Pt 

G ᾿ ἐμὰν 


lol S99 


a δ 886 88 Ge 38 68 


us 


(780 - 850) 

BS SUPA Kal Hl” 

en PSE Mall dle bably, 

δ de ὥξω]σ ue ἘΠῚ ay aie 

Aas ἜΜΠΑ 9! ell 
-ἷξ 

a te tho el aifu) 

Fs OP Seley Κ Steer 


Ub fs AN det fs! Le 


Ut ιγ΄ (LS HL Uru 
πᾶν; 


10% διέ, Matbematics [ΠῚ 


Pi Keble Une tx 3.2 
et ted Sx ul ἀπο, axt+b=0 Ut Zoxtetleve-uruterlay? 
ως αι δ y al x Nr ax + by=c able SS Ete ue 
br bet X=X0,V=VYo este εἰ (xo 5 Yo) Sere AIR yaulex sone 

tbat 

whl (x, y) Ly Csi ΕΥ̓ Λα ἂχ +by=c EF Seb Sh ire 
Yax+by=c hl glee LE gE BINS Li bee Eb PO ax +by=c 
Ey Bas 

Keble U= y asl xt SS as Lz y al x Ure eso bt one ah 
-ς τυ Pell Simultaneous equations ἠοῖ CPU Ut Lew 


are X =X9,V=WVo gt YEP L bel Pul (xo, Yo) Slee IL 
2 Sip bei VL 


Pike 


axt+tby =c, 


AxXxt+by =C, ethyl 

a ἀπῳελῥευνο usu sintisureL yal x Fn FSiut 1 
Abi b A Seve sired FOS y al x Aue 2 

Ly fe4 μμυμμόνυά ~ ay 


μεν Fa ES 
Paes ye 
νυν, (ii) 


LAF BL ALT 


bal rob Yi ς. wit Sole 


axtby Ξ οἱ (1) 
aX + boy = C> (2) 


VF tbh PL SL ewe Fn ped SF αἱ by a8) az bp P Ulett y wl x Pe 
ap +b) #0,a, +b, £0. 
thle (2) a3! (1) B42 tenth fiphirn 
εκεί Ee FAB ὦ E/E BOG ὦ 


69 | Algebra 


Sie TES EIG BNI E's (ii) Pre τυ, EMAL σις. Oh ὦ A 
-£ Un SUL BUS te bn POC IM KUIIne Is (iii) 
LS IP BE ει S ture tne NILE AG AL et bia 
wAK AS? (ii) BA EIA (i) 
(Elimination Method): 2 A6@171 3.2.1 
BE filed ee κων td Ure te UP UPBL UIE ARE AV 
᾿ -ὸν eS Cube 

Pte gt boul Ln Sale gh Se ΠΥ ee PSI be SUI IHS 
2 Sen Clove κά νυν 
etd We bE buble Se be re WIE χλσων Geb Les (ἢ 


~nSole δίδυμον Kad 
υπό μιν! με κε οι φ ὦ 
ey | 
3x-Sy=-16 «© 2χ τον -- 31 ΖΞ 3.1 Ue 
ell 2..: J” 
3x — 5y =-16 (1) 
2x + 5y = 31 (2) 


Ee Soe We y ALE Sale Plies AL y UIs - ees 
ett Mey SCF (2) ws! (1) 
5x = 15 
(3 x=3 
1 y Sty Soot (2)4 (1) f x =3 


3(3) —5(y) =-16 See L tnt (1) fx =3 
— y=) 


Seat (2) 4! (1) y=5 wlx=3 orn (2) 43! (1) Sk 3,5) P Coble! 
2 (3)+5 (5) =31 4! 3(3)—5 (5) --- 16 


LLCS y PU 3) ebhre Sofi SL API (3) able teria 


etl BPC BPELII SL Cbs U ALU LA ΣΕ 
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3.2 Je 
thnfed Su tiAie 38 ed SK 3 ων" 8 μα. 50 Coney 3 asst 11 
OW Lie orgtee bbb urbe y τόκοις x eb SUEY : VS 
lix+3y=50 (1) 
8x+3y=38 (2) 
etn by ME SG BY (2) & (1) 
3x =12;x=4 
US bat (1) ee! x= 4 εἰς Sond ν 
11(4) + 3y = 50 ate ous 
y=2 
τς PE SR SLE Gs y=2al5x=4 ἧς 
δ... φκκίοιτ 4 od SUL 
ΜΖ), 


3.3 Je 
3x + dy =-25 « 2x —3y =6 22 fe PLOW 
ων 
3x + 4y =-25 (1) 
2x —3y = 6 (2) 
Le —3 SF (2) whys rre 2S (1) eb AE Seer x 
()x2 = 6x+8y=-50 (3) 
) χ-3- 9 -6x+9y=-18 (4) 
17y =— 68 tn buy ἡ Cf (4) “1 (3) 
y=-4 


nes Catt (1) abet y =-4 
3x + 4 (-- 4) =- 25 
x==3 


V =(-3,-4) 


UL Seb GA Loerie νυ πιο, yb x At Ey uber Ast; ay 


Algebra 


101x + 99y = 499: 99x + 10ly =501 -2 Ye ὦ Sui 3.4 Ue 
ble 2..»: ed 

101x+99y=499 (1) 

99x+10ly=501 (2) 


~U ie (8 Peis ee Δα Ἐπ ἀ Un 'Ze 
Load § y Uncle οι (1) οὐ ως τ. x SE ede oe rs foblegl. 
SL Pepe dian pea EMI MG Ae μι uk 
ZeS CF (2) 43! (1) 
200x + 200y = 1000 


xty=5 (3) ,Δ ΕἼΣ. 200 
2x-2y=-2 LG Je (1) £ (2) 
x-y=-1 (Ὁ) 
x=2;y=3 «ἡ. ΑΚ (4) 43) (3) ell) 
or 6S =(2,3) 


3(2x + y)=Txy; 3(x + 3y) = Ixy oe fe EPL Gi7i 3.5 Jt 


Set - J” 


3(2x +y)=Txy () 

3(x+3y)=1lxy (2) 

ΒΡ Um xy Ke fe etl en loli Ss 

SAS tz CxS y #0 ah x40 Hlrssltx (0,0) Phebe «ἔκ y=0 In x =0 S 
ene S y40 wlx#0 

ἐς. χγ ΟΝ 


6.,.3-7 ie, 35..6 -7 (3) 
Υ ἃ χ 
9.3. 
πιὰ 11 (4) 
b= 1 aoea= = SOLS? 
UL btU PUI (4) al Bebleu™ 
3a+6b=7 (5) 
9a + 3b = 11 (6) 


οι ΤΣ. Ὁ wla τη: 
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a 
a 
aa 


(6)X2— 184+6b=22 (7) 2Li Su b 
=1 G-15a=-15; ate boAritiy/G Be (5) £ (7) ele 
wi a=1 id b= Zcetaboutt iF St (5) ele a= 

χει, Hd Pad ete utin a=1e 


ΒΗ 4 lL -. 2 eo cy _ 2 


(0,0) vs! (1, > ) Lot Preble 
eo Oy fe a Deu δ 


3(2x+y)=Txy (1) 
3 (x + 3y) = 11 xy (2) 


—! (2)x2-(1) > 15y=15xy 
Unn y=0 al y= etn Mourn x= 1 => 15y (l-x) x=1 wly=0 
x=0 etn 
(0 , 0) si SOP NISL elsl-lid 
SPP BE eM E bite AW 
l. x+2y=7, x-—2y=1 2. 3x+y=8, 5x+y= 10 
3. x+o=4, Z+2y=5 4. 1lx—TJy=xy, 9x —4y = 6xy 
3. 5 20. 2, 5. 15 
5, Ξ ἘΞ τ 9 ΞἸ -- ποτ χξέθι, γξθ 6. ὅχ--3γ- Sxy, ὅχ -- 5.5. Ξ -- 
x y xy’ xy. xy y ᾽ by y XY 
7. 13x + 11ly = 70, 11x +13y = 74 8. 65x — 33y = 97, 33x - 65y = 1 
9, 422371136 peo γᾷ 10 2442-1342 -0 2440, 940 
x  y x y 5 x 3y 6 ᾽ χ γ 


BEY Alechra 


(Cardinality) cot Lath 93 Ζρνζευν 
UA Ebest KAY 
axtby+e,=0 (1) 
ax+b,y+c,=0 (2) 
αὐ + ΡΥ #0, ay + by οὖ: SUNOS whuel κυ 


~< bj f (2) ehlwle b2 f (1) obey Ly Lobe BALL ως 
-ς tn OUP 

boa xtbeb)ytbecy=O0 (9) 

biaxt+bj boyt+bjc,=0 (4) 
an Ky SG Be (3) £ (4) eb 


= Spee = Die, — boc, 
(b,a, —b,a,)x = b,c,— b,c, = x ara 
at OL SLL LyLS VAL (2) b (1) eld S x 


ee 1 — OQ 
ab,— ab, #0 2 Y= ΡΞ (δ, 
GUA lets Ly 
CA, — Coa 
a a ἀπ Ὁ. 2 
x b, igoy a ab,—a,b,40. (5) 
~<a Lt, Uru ly 


bt. 
a,b, — a,b, # 0 a ἧξ (i) ν΄ 


cf Lieble tel 


a#04! b, #04 AA ὩΣ a,b,-a,b= 0 (ii) a0” 
ΕἼ 2 


a= Aa, b= ab, ὅν ἃ => =A Yh" 
atu Ib ως (1) lend Ὁ] wl ale 
A(a,x + b,y)+c¢,=0 (6) 


RL NS bf SII (2) wh (6) She δος tape OLS 


C 


(2 
SW he 26 (ων SAG (2) eh cp =r 1 


a + 2 oo b - 
(2) “9(1) πώ 2 Li Sie Sebo  Σ 99 - = b, = ᾿ =A fj iy) 
Ute sa iL 


σκεσωιί Sy bAS (2) etl SFL (1) elle atcdr ἢ 
OIE £ Uy te Sete PL ve (2) 4! (1) 2 = ΞΞ a = τι Wig 
2 2 
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ZL Lob Ly Sowers tyiat | 
axt+tby+c=0 


2 2 2 2 ey 
a +b 20, αὐ +b, #0. Ve ee, ye 0 


br (unique) ME LI- OBL UII ayb,— bia, # 0 or AHA f 
2 2 

th J St PSG ede τ ΒΒ <L A\ (i) 

2 


2 


b 
SP Kes Ix Ξι -- 3 


Cross Multiplication Method BPP SH 3.2.2 
νϑιω σεῖς So SAL ESSE EL AUWAL y asl x ers ρον ον 
WANE Le Ile pre te D6 τα κίονι. λύις. ἃ 2) 

the Siwy Ssey 
LA BNL ee AZT 
axt+tbyt+c,=0 (1) 


<b SEC ade a 


_ dc, — bye, -- 4, -- (γῶι 
x= S44, yp = 5 “ε-- 
a,D.— ayD, a,b, — a,b, NEM Are |g tz 
x _ 1 y _ 1 


b, Cy -- θγ6ι A,b,— a,b,” αιἰα,-- αὐ] ab,— a,b, 


LPP ee net 
1 


byCy—b,C, οιαχ-- σα, a by — a, 


Lente bop, APE lb PL WL GLE 


: ᾿ Ι 

" ; eee, 

vo Re το we by 

def (yeKel GAS) PF oln-ut εἴ ε΄...» εἰς δὺς ὡΘέξωυιρ μι 
ες τυ ἧς. (WWE GATE) I 


Alvebra 


τς τὐῤῳ HELA, aa Sew fe EAL ς ἃ, 
x _ y ΝΕ 1 Pip isewSy Ae 


b,Cy— byc, οιαχ- Cp, A, Dy Ab, 


a,b, — ab, #0. F LY οια,-- Od | dycy— by, 


Gxt byt Gq =O BL Bl otis 


᾿ς x=03" ab,—a,b, #0, I bey be, =0 AW 
-ς- y=0 ἡκ a,b,—a,b,F Ὁ, “1. οχαλ-- c,a, =0 Ai (ii) 


shh Pe BAL At £ 1 a sp Selle PL bE Puls At Ey 


aps 
2x+7y—5=0 2 3.6 Ne 
—3x + 8y= -11 
PT eet a? 
2x + 7y—-35=0 
—3x + 8y +11 =0 
oY EME pe hE PLA 
7 —5 2 7 
ei ὅθ»: ὯΝ 
x = y 1 a tn OU AAs te 
(7) 1) -—@) (- 5) (-- 5)(-- :ὴ:) -- 2Χ11) (2) 6) -- (-- 37) 
_ 117 _ 7 "Ὁ x _ YY 1. 
X= 7) ὙΞτ- γ᾽ ὅ" 17 27 Ὁ ὧδ 
117 7 S10 
(37° “τ US 
3.7 Je 
3x + Sy =25 he JIL LLL Ate 
Tx + 6y = 30 
3x + 5y-25=0 Pi Kell S Ss ag 
7x + 6y-30 = 0 


. “4 I ; ate be ep Bp LEASE 
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x _ y = 1 -. xX ὦ 1 Φ 
— 150ρ4. 150 2195200 18-35. Ρ50ὺ. - 85. -17᾽ δ᾽ 
ΒΞ (0, 5). atu} b x=0,y=5 Unig te 


a 
i a ΠΡ" 


ει pe tne Mus 
3.8 Je 
WEE wel Ire δος he mL BL bb el bi tue ι» 
22 260943 27. δ: 
th loxty UP ie ἀφο ὁζ νος tbe mL pelos x BP sf 
(35=103)+5 Ste) REPALibe 
φ-τοὸν τα HEALS elt tee te eel ps γύρω Jb Ib ϑίϑως 
ath AW tn Ml y = 2x UWL a Als 
2x —y =0 (1) 
-ς ὕπο νυν Lb Ab ys 
(10y +x) — (10x + y) =27 
ὩΣ —9x+9y=27 = -x+y=3 (2) 


χεϑ τς ὑπ ρυῖι LSU (2) asl (1) etl 
y=6 ete eh Stok (2) eblef x =3 
(3 x 10) + 6 = 36 a ull lrZ te 


3.9 Jt 
etn Mb Ute fe 3 be YC re 3 acti CAN 
eb Ie tn 4 Ue tnt Ale toe 8 bbe F 


etn νυν δ S oe 5 SLPS? 
3x 18 | x+8 _2 
γ--3 1 κι 2y 5 
— lix=6y-18 ”! 5x + 40 = 4y 


Algebra 


-ς τ butte te llx —6y + 18 =0 (1) 
: 5x — 4y + 40 =0 (2) 


et OL Li BOL ax+by+c,=0, axt+by+c, = 0, θ᾽ κέ. (2) “1 (1) 
αι ΞΞῚ1, ὃ, =-6, c=18; a =5, b,=-4, ὦ, =40. 
Li! aby — aybs= (11) (— 4) — ὅ) 6) = — 14 0. 
eB ol DKLI LB ils te 
etn oY Al δ ELA 


ee ee eee ee ὦ 
π᾿ 224027 90-440 —44+430 


eee ee es a 

— “si68  —=350 =i 
_ 168 _ _ 350 _ 12 (i 
$e oa Ὁ: ae eid 


3.10 J 
ESF tis 14 £2 8 wt GT 6 PER εξ κω» 10 PELL 12 μι 8 


af σα * ΠΈΞΡΑΣΒΙ 6 γ ile ε; bse SCL GIL x λα Af 
Ue a 6. — τις IP torhip baie ὦ (οἷ. (6. wo Sig r_le x40, y%#0 9". 
ise 

fee τ NISC κείυξω». ἐφ. "2.23 12 μυχοῖ 8 


-~Ubeoula ee ae (1) 

$e = ΠΣ μνῴρεεφ."4 4: 8 “ΧΟ 6 ust! 

φύει δ B= (2) 
abn be (2) al (1) ᾽ b= - 2! α-τὶ Sf? 

8a + 12b = 1 = +@-d m0 (3) 

6a+8b= - = 3a + 4b - J =0. (4) 
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Jt θυ», ΖΦ. (4) v3) 6) ALA 


a b 
.-. 1 
“ee ei ὦ 
4 Vode 3 4 
28 abe ulaliy 
a__ _ b _ _ 1 _ =, a . b  _ 1 
i ἢ Ξ & 3,1 _3,1 16-18 
70 140 14 5 γ0ὺ. 7 
- 1 ᾿Ξ ae 
~ απ 40’ ἢ 580 
Ube μὰ ,χ,.1 «40, γ- 1 --280. 
᾿ a ; b 


-ς ESF eK US 280 LAG EY Feet 140 WIT Ly 
320° 
τυ ξεν fie nd er PL Asie = 1 
(i) 3x + 4y = 24, 20x—lly=47 (ii) (0.5x + 0.8y = 0.44, 0.8x + 0.6y = 0.5 


ay 3x_ SY) πὸ  ἰ Gy 5_4_ 9 2,3 _ 
(11) = 3 = 2,2 +57 = % (iv) = - a va Te 


2 AKL Wal be SUR Goble LZ» 2 

Sebel dno J Se ec nn 4 ὑφ ἢ Ξϑ ἢ )ς. BL see 7 tof! (i) 

SAI pe Sessa % 2000 Lip Ale 4:3 24S GAL oil 9:7 Per An Amer 
Ze eb F 

εἴ 2.» 18 ere ILL ines! eo Pel OF UGE Ure LU se Sei (iii) 
eee te lyn les 

3 wha? 2 mm Φ 1100 -ῇ Use 3 asl at 5 ssl < 700 ΒΥ 56 (iv) 
2 nd Susy 

Ee 1 StS ὄκδιν δ, 28 HLILLLEY 2 Sysrdug ibn ὦ 
EEK tn dle Ey 33 Khaz 2 Mite wiz bl 

a Leg 6 km/hr PIE ὠς Gu he stilt pil (vi) 
= Pik VE 6 DEB GGT 6 km/hr a εἰ Lt 4 
25 cr be oJ 


A Alvebra 


COON 3.3 

ay # OURU 4x" + a. + a,x" Ἐπ α xta Μὰ Φυυξάζίῳ n ta 
Lune? DO ous: gs 

p(x) = ax’ +bx+c UF CA ipte ete Cue AZ Ge 2 pb PL 

Ute A Serpe Bt ΟΣ cut bul ἀν Ut? 


te AG x + x + 1, 3x7 — 1, -3x + 2x -4 Lire Se 


tn bea bb xf kU PO) Ut P@)=ar?tbxte, οὐ Aum 
πρῶ παρ +bk+ce etd p@) Ux=k 
Zeros of a plynomial: 42... ἷν2" 3.3.1 

tee PX) OE ck I P(E) =0 SUA uo BL k ΠΡ ΑΝ P(x) SYA? 
q (2) =0 a! q3)=0 HeLa 3 ul 2 « g(x) =x? 5x4 6 Pe EAL AL -ς. 


eRe PQ) =x? +1 Lith Seo ὑπό BL 2 AY 
ες σε MA oe tir — νῷ τ οςς UF k we Ul Se 


af x rant | eit Lal aw τχ 


: al ριον F199 3.3.2 
Lb 42 hey- p(x) = ax’ +bx+c, a#0 JU PL 2 VEY Ey Bul o ΩΣ 
εἰ: tin be oc ἃ 2 
-ἶα --β).! (x-a)b 42EL P(x) « 
PEL kt ax? + bx +c =k (x-— a) (x- 8B) 
=k[x’ - (a+ B)x+ of] 
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ote nk δυνά. Susp PML x 02 
o=kaB wla=k,b=—k(atB) 


-< UU Pou C stich nisi POL p(x) = ax’ + bx+c 


aaa ie χε εθχτ 20 ten 3.11 Je 
P(x) =x? + 9x4+20= (xt 4) 4543 τῷ 

iy P(x) =0 > (x+4) &+5)=0 .. x= -4 4 x= -5 
p(—5) = (-5+4)(-5+5) = 0 v3! p(-4) = (444) (445) = 0 
~ULPE P(x) — 4 a3! —5 bid 

bb -- 9 
Pope “τὸ ὁ 
᾿ς oe VL Poe 
ὥς» ___sf¥x ig --9 (2) 


-“νρ» = -229. 233). (3) 
Kb SPs 6 x 


x’ + 9x+ 20 


2LES ob Are 


εἰ ax 0 ite welt Sse) ier oss P(x) =ar?+bxrt+c Ces (5.399 


PI REL FH ASIC a Az GHEE B sl oY τρῦ- ἃ + B) x + a8) 
Lun oe AA Gus strat B uJ a 


3.12 δ 
ae AA Gontie 39 4A? Aer ble ORL toy Leet 
St HL AWE Bes B 43! o 5 3 : Ww 
at+B=-4,ap =3 
SALISCAN P (a) =22— (HF B) x +08 
=-(-4)x+3 =x +4x+3 


Algebra 


Eo BGM Evy x=-lulx=% 3.13 Ue 


Ka ~UF B ul a HE p(x) Sy SP 7 
Set ten iit 2 nd Seri μιν» 
aera px) ταῦ - (a+ B)x+ a8 
mo) Gahan = 8 Iee Qe 
= 243-1 
=x 4+=x = vt dn—t 
Mf Eee, ἀράς, 
KASS pte) 4:7 Sous? x= -Lalx= Kf 
Ue ree eo WWE bref 


AGE L shuol ssl Hs, te HL eA CA Ee (1 
(i)x2-2x-8 (i)42-4e+1 (iii) 2-3-7 (iv) 4? Ὁ Bx 
(V)2-15 = (vi) 3χ. 5Χ.2 ~~ (wii) 2x? —2 V2 +1 (viii) x2 + 2x — 143 
KOWAL wie ee pM oi kL HL Le tovel 52. (2 
(i) 3,1 (ii) 2,4 (iii) 0,4 (iv) V2 - 
(v) 4, 1 (vi) + “4 (vii) 2, = + (viii) V3,2 
(Synthetic division) (7 3.4 
29=4(7) +1 eee 1 Ohl 4 eee UL ee 7S 29 Ss fd 
etn Module Eby Le ax) WAIL po) BAU οὖν! 
p(x) = s(o)q(x) ἐν Ut? ¢ P= (aCe) 9+ ὁἱι 
τοῦ ΒΗ (Division algorithm) BOI pp r(x) < 29q(x) Ue te 
a a r(x) Wb! φῳὴοΡνο) πος» q@axtal 
Ὁ rum »ρνα)ξερ) α ταλτν ιν 
ρί(- α)ὴΞ5(--α)(-α τ α) ἘγξΞξ» γξΞρί-α) I Ses x=-a Ureble Sy1eh 
bn owe .ἐ κα x= - ac EL Prl- pi), PAT mm q(x)=xta Ast 
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LU pi the BL Oi Janet q (x) wle-pr™ p (x) He 56 
UE ας, pX=sa)q@)+r@) 

er Q)=rdeebes” φῶ A 

p(x)=1+ deg s (x) 3 (aU q(x) Ὁ ΕΝ “τ Ξ Ταῦ 

ς p(-a) ofthe (x +a) £ PO) A (ii 

-ς ig ()GPLIZIE p (x), le tha q(x) £ ρα). SL Shain r=0 Ai (iv) 


She BB su Stl Lh tL eae Dy 
ὐπου ey-( 


(1765 - 1822) Fj ota 


LVF 3k SOLID PLES 

ele q(x)=xt2 wlepy™ p(x) =x τ 2χ- χ- 4 SOLS? 

x 4+ 2x°—x-4 we Se r σοι ζυς 5 (x) ε-ὦ pL LZ fi 

Ἂς ole Lote Uta SUIIL x Lee M ν᾽ (1) Lop 
πος “Ἔν Gil τοῦ 0 IKE x 
(USS) the nS 

ΡΥ, ον) Joy 

πε ἃ δεῖς καὶ ie Sin py EOE L edt μάν νης. (3).»» 


.2] 1 2 —] -ἄ 
ΙΧΕΖ ΟΧ(2 -1x@2 
Q 62. 0 2), 
1+0 2+(-2) 10 442 . 
=] =0 =_] =2 — eb dl 


-ομοωιννέ -.» Cb »»((2 TL ee re Slike BE fefsled ζων (4) 7 
222 θοῦ ala 1 AE blis 


Algebra 


oe Bale Cel ee x-3S Pte Te-3 3Δ4 ὦ 
SLEAL «ς- 3 J 6 oe -ς- P(x) =X +x*—-Tx—3 SAS, - J” 


1} 1 1 a & 
0 3 12 15 
1 4 5 12 --» ἐς 


-ς- 12 Zl x? + 4x Ἐ5 estibigte ες. (x — 3) S p(x) --2 


B+ a2 —br—-6 ebb d Se (2x4 1) 9, 2. +8 142—19%+6 A 3.15 Je 
~ Ee B.9 ge bile a 
p (x)= 2x4 +33 — 14x? — 19x + 6 LAG ὩΣ 
-ς. χε-- «ἢ ted pe a | ne xt 1 phere» 


-ς- xy Pte 


axe —14x=19x+6 - (x 45){2x3- 14x-12} 4 12 
= (2x +1)4(2x°—14 χ-- 12) 12 
-< 12 hale χ"-Ἰχ- συ =" (2x? — 14x — 12) = 3 — Tx — 6 
S+ar—bx-6 ebb br 
etn 12 dist a=0,b=7 KY Lr ALe tbe 


peg she Mob WIL Oe? 1 


(ἢ αϑ:τχ--3χἘ 5):-Ὸ- 1) (ii) (3x3 — 2x2 + 7χ-- 5): (x Ὁ3) 
(iii) (3x? + 4x2 — 10x + 6)+(3x—2) (ἰν) (3x2 — 4χ-- 5) + Bx +1) 
(v) (8x4 — 2x2 + 6x — 5) + (4x41) (vi) (2x4 — 7x? — 13x? + 63x — 48) = (2x — 1) 


ym 03 —ax? + bx + 6) αν ας. (x τ4) Υ (x4 + Τ0χ᾽ + 35x? + 50x 29) A 2 
Bae ριξε; b,a 

p,q ἤν (4x? + px?—ax +3) -ον ας. (x41) 9 (8xt-22+6x-NA 3 
2 Fehler 
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: tKedbh ENR SHILA? 3.4.1 
ς teu εχ εἰλιξίωνο οί kde =r lap 7. 
rE Se PENDL BE he SIL μι Copies κίε 
ed ef p(x) hea WL LI te πέος p(x) SAN 
PIE Sos PEALE μήδε εξ 2 VEZ Barns ole rt 
[tA cba td Leal sy poe 
᾿ς pla)=0Sspihe Mex=aZl pwotthr ὦ 
(GAZ) 2 pla)=0 “νου. ς. (x-a) χείρ ὦ 
PROP ob ul LE p(x) fap A-~ α- 1) GAZI px) (ii) 
ON btu PLIERS x Sapa fi-e α τὸ b4A7HL ple) ἀν) 
-ε Ie Le PLE UIIOES xo PN Ὁ 
<b A42L1 6 8-62 + 11x-6 «(x-1) Het ὦ 3.16 J 
τς λον 8 + 6x2 + 1x +6 «(+1) Stet ὦ 
p (x) =x3 — 6x2 + 11x —6 SAO sf 
p(l=1-6+11-6=0 (eo hE HYSYS) 
-—(*- Nb AZM PO) Ze 
g (x)= x + 6x? + 11x +6 SAP} (1) 
q(-1I)=-1+6-11+6=0 § (+1) eb4276 q@ Ze 


3 | pe Εν PL 2x3 — 3x2 3x +2 3.17 J 
3 KZ — ὦ ; 


ρρ)- 2.9. 3.). 3Χ12 ISP 
ὁ νει] 51) =-240 ce RG Un ASE 


2 υπό Aa 26 p(x) “. x-1 
| p(-1)=2C- 1-36: 12-36-1)+2=0 οἹ 
UAL p(x) «τὴ 2ut 
LH EE Leh eile pur 
2/2 3 3 2 


αὐ δὴ, aes ae 
= 655 LP 
> = 


235 2 @ — ub 
Sua Se αν p(x) = (e+ 1) (2x? - 5x+2) tz 
2x? — 5x +2 =2x?-4x-—x+2=(x-2)(2x-1) HI 
2x3 — 3x2 — 3x +2 =(x+ 1)(x-2) (2x- 1) he 


ἘΠῚ 4 cbr 


P-32-10xt24 ἙἑὅᾧἙδξαλ ALIz! 3.18 Je 
P(x) =x? — 3x? — 10x + 24 SAL : J 
Sb a2E p(x) (x — 1) aust (x -- ὴ δ yi pl) τὸ 4! pe 1) 40 SE 
-ῷ- (2)=0 ,x=2 ot Ute beets x «dp (Trail and error) out 
-«-ἀ λοι ε pix)«(x-2) 221 
ALMA TEE κεν PEI ps 


—UPLIZN 33 =x?-x-12 .«. 
—x-12=x°-4x4+ 3x-12=(x-4) (x + 3) —! 
x? — 3x2 — 10x + 24=(x—-2) (x Ἐ3)α - 4) S bz 


νὰ ᾧ 


eb SPEEA AHL 1 


(1) x3 — 2x? -5x+6 (11) 4x° — 7x +3 (111) x? — 23x? + 142x — 120 
(iv) 4x3 — 5x? + 7x — 6 (v)x*— 7x + 6 (v1) x? + 13x? + 32x + 20 
(vi1) 2x? — 9x? + 7x + 6 (vill) x* -—5x+4 (ix) x? — 10x?-x+ 10 


(x)23+11x?-7e-6 οὐχ λ οἷ 8-527 20 +24 
(L.CM) (13) Piseon5 wo G.CD) (δι) Mbp 3.5 
(G.CD) κ᾿ bebop HS _3.5.1 
AL Re be κε κε LP hee U2 25 ue Walia wks 
et hL 
2M 
(i) at, a , δ, 85 (ii) a3 b* , ab’ οὗ, a2 b? c 
et he Tne ee BL Ute PL UM aa. LAL (i 
-< G.C.D bUM ata? , a5, aS ca? ΖΕ! 
SnEfa ὀνταχσιο (ii) 
stab';abc?.4@bo¢ =<2-GCD:,ab’ 
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Sa PSA op P@IPL UK WAL ξυμ εχ. 2» Ste Abr seh 
LAS Uli ας ALL) 
Soty GCD Lifizur 3.19 Ue 
(i) 90, 150,225 (ἰὴ 15x47 2, 122 γῖ 2? 
(iii) 6(2x2 — 3x — 2), 8(4x? + 4x + 1), 12(2x2 + 7x + 3) 
Bl SPE NA GUL I 225 15090 "μιᾶς. i) iP 
225=3%x3x5x5 yf 150=2x%3x 5% 5 90=2x3x3x5 
G.C.D=3x5=15 #g-Utdsu SP Lowlands 5,13 ys 
τέκν Ane Sats σον Lukbisihers ὦ 
ΒΝ 12x? y! 2? jy! 15x42 ἐξεῖς "-. 
οὐ 2 413,27, bt SP RUBLE 
G.C.D=3xx2x px 2=32¥2 2" 
6(2x? — 3x —2) , 8(4x2 + 4x + 1), 12(2x2 + 7x +3) BLZ5 (αἱ 
-< 2G.CD ¢ 6,8, 12 
UA PLI2IE UK hy »δξ 
2x? — 3x —2=(2x + 1) (x—2) 
Ax? + Ax +1 = (2x +1) (2x +1) 
2x? + Ix +3 = (2x + 1) (x +3) 
Bele (2x +1) χων k ys 
G.C.D =2 (2x+1) 


A opr? SPL Ue Se SIL Ah 3.5.2 
LSet 6.0} 6 105 49 924 «-ὦ pw AZT 
: 924=8x 105+84 


8 14 
105 ὧν 84 υ 21 or ( 105=1 Χ 84+21 
84=4x21+0 
84 2] 0 
-ς- 21G.C.D Ε΄ 105 us! 924 


-κ GCD Lhe EMI pe hr ESTA YN 
το deg f(x) => deg g(x) ee Pelt ta 7239 9x) 23) flo) SLAP 

Bt nA pet Soy ple δι Δ, 2 χι GEL a(x) ol fo) κα 
Ute See te WU AZE g(x) wl foc) EAA ἐξ Sot» GOD AE bee 
bn eo rt 


Alvebri 


tLe PE Sorts GCD οἷ 

noe My ee g(x) £ feo Pah (1) by 
deg(g(x) > deg (r(x) δ΄ υἱς. τῷ r(x) whe "Gub q(x) Ule Ax) = gx) g(x) +r) 
᾿ς. 80), GCD καὶ 50) wl fx) Je O' ed rx) A 

πον ee) =r tne) Sty se rat ox) ind rect (2) 
-< GCD nw? r(x) ἧς. jp? οὐ: 47 -ς.- degr(x)>deg r;(x) eee Gt r(x) Ole 

Bae Eri Loe ες α-ὐδρνήε VAI HEL ne) A) ὧν 
-ς- GCD 6 o(x) “! fix) 096s Ss 
Ute Spb GcD (f(), a(x) )f GCD Let hl g(x) a3! flx) 4 


"τυ Se ee sued Bh Se UA ese ek BOF Lusi 


Paar Z lz GCD EL sluolss 
GCD (252, 105) = GCD (147,105) = GCD (42,105) = GCD (63,42) = GCD (21,42) =21 
Ze? GCD καὶ χ' ταῦ. 5x +3 ul x443x3-x-3 WY 3-20 Jt 
o(x) = χ +22 -5x +3 wl fx) = 344+ 3-x-3 SLAP? 7? 


" eer” x+x?-35x+3 deg f(x) > deg g(x) Uk 
x-1 XZ 
x? + 2x-3 | xP +2°-S5x +3 x3 + x? — 5x + 3)x4 + 3x3 + Ox? -x—3 
x3 + 2x? — 3x x4 + x3 — 5x? + 3x 
πα΄ — 2x + 3 2x3 + 52-4 χ 5 
x? — 2x + 3 2x3 + 2x? — 10x + 6 


0-» dl 3x?+6x —9 
=> Lae > GL (#0) 
GCD (f(x) , g(x)) =x + 2x —3 


Ae Spi Lent GCD Luly ΠΟ Zale Use Mao 


te hop PE 2+ 2x3 wi tZsJE 3 & 3x? + 6r—9 GPALIZIs- 
3.21 Je 

5 py GCD {0 fape 

4x4 + 14x3 + 8x2 — 8x ssl 3x4 + 6x3 — 12x? — 24x 


Τ᾿ ὦ Sia. Mathematics 


fcc) = 3x4 + 6x2 — 12x2 — 24x = 3x QP + 2χ)- 4χ- 8) SLA sp 
g(x) = 4x4 + 14x? — 8x2 — 8x = 2x (22+ 7χ - 4χ- 4) 4 
~ 25 oh" GCD 6 (2x2 + Tx? + 4x — 4) asl (αὐ + 2? - ἀχ-- 8) HE 


τς νυ ον 3 +22 -4x-8 HUM 
χ-- 2 2 


χδι ἀχ: 4  χ- 2x?-4x-8 χ' + 2x? --ἀχ- ὃ | 2x? + 7χ Ἐ4χ- 4 
x3 + 4x? + 4x 2x? + 4x? — ὃχ-- 16 
-2χ-- ὃχ-- ὃ 3x7 12ΧῪῚ 12 
~2x? ~ ὃχ- ὃ (x2 + 4x +4) 
0 bt : 
Gl #0 


-ς- χ ὁ“... 6 2x 43! 3x 
GCD (f(x) > g(x))=x (x? + 4x + 4) 


3.607 


-2¢ (1.0.0) G.CD (1) 
()) 7χ .2iryz i) ΧΟ να ν 
(iii) 25bc4 4", 35} οὗ, 45 d (iv) 35χ5 γ' Ζί, 49x? yz? , 14x? 2? 
- Ze 600 6 UAE nLE (2) 
(i) c?—d,c(c-d) (ii) x* — 27a? x , (x — 3a)’ 
(111) m? — 3m — 18, m*+5m+6 (iv) x2 + 14x + 33, x° + 10x? -- 11x 
(v) x2 + 3xy + 27? , x2 + Sxy + 6y (vi) 2x2—x— 1, 4x2 + Bxt 3 
(i χε 2,52 6 OP 1954 14 (viii) 2-2 +x—-1,x4-1 


(ix) 24(6x* — x? — 2x?) , 20(2x°® + 3x° + x4) 
(x) (@-1) (a+ 3 ,(@-2) @-1) (a+3)' . 
_ 5 GCD ἜΣ ALM HBO (3) 
(i) x° — 9x? + 23x — 15, 4x? — 16x + 12 
(ii) 3x + 18x? + 33x + 18, 3x? + 13x +10 
(iii) 2x3 + 2x2+ 2x + 2, 6x3 + 12x? + 6x + 12 
(iv) χ᾽ — 3x? + 4x — 12, x4 + x3 + 4x? + 4x 


Least Common Multiple (L.C.M) : PisbsiSe” 3.5.3 
PB tl Sore tin PLU te wep Re bebe ha er PrserisiL User ic sobs 
ata? lao... Bri LS 

ἘΠῚ A deebre 


Ue Bsa sa ees Pi sbrs3 SOL at,a?,am ὧὦ 
af Psholsi Se” 
-ς- a° LCM € at, a’, a® Ζξ 
~<a’ b’ LCM 6 4207, ab’, a? δ΄ ict! 
Ly Se LOM Enh Sse sie LA 
3.22 Jt 

ee LOM 6 EAE eo 

(i) 90, 150, 225 (ii) 35a? εὐ b, 42a3 cb? , 30ac? b? 
(iii) (a—1) (a+ 3)2, (α -- 2} (α -- 1} (a+3¥ iv) ety, xr-—y xrteryty 
PP 
90=2x3x3x5=2!x32x5! ὦ (i) 
150=2x3 x5x5=2!x3!x 52 
225=3x3x5x5=32x 52 
~~ LOM Vb =2! x 3? x 52= 450 
~<5*7xX6=210 LCM 630 sl «42 «35 (ii) 
LCM =210x@x?xP=210A οὐ b 

-< LCM=(a-1)5(a+3)*(a—2 6 -- 23} (a— 13 (a+3)*« (a- 15 (a 13} iii) 
LSM PEIMLE MAY LE LL (iv) 

x+y =(xt+y)@ -xyty?) 

xy? =(x-y) (? tay ty?) 

χ' tx? yr ty -Α' τ - χ γῇ =@? ταν γ2) 6" -xy ty?) 

LCM = (x + y) (x? —xy + y”) @—y) α΄ τὰν +y’) 
=(x° τγγ)α᾽ -y*) =x°-y® 


«ΖΞ LCM 63 eu 
1) x? y?, xyz 2) 3x* yz, 4x? γ᾽ 
3) a* be, δ΄ ca ,c ab 4) 66a* δῖ οὐ 44 α΄ Bb ο΄. 24a? ν᾽ εἰ 
jams αὐ gam O)x°y + xy? x? + xy 
7)3(a—1), 2(α-- 17, (α-- 1) 8) 2x2 - 18ν2, 5x2 yt L5xy?, x? Ἰ 27γ᾽ 


9) (x +4)? (x—3) 5 (x—1) («+ 4) (@-3Y 
10) 10(9x” + 6xy + y7) , 12(3x? — 5xy—2y”), 14(6x4 + 2x3) 
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Pi Glen GCD wf LCM 3.5.4 
PL SO MELAIVE GCD wt LOM ζοῦνε SZ b A 
GCD (21 , 35)=7 43! LCM (21 , 35) = 105 Ul 21 x 35= 105 x7 4 
2 noe Ebi ne Au 
ee PIE GCD wt LOM Luke AM Ke οὗ 
Ix) * g(x) = LCM (f(x) , g(x)) Χ GCD (f(x) , g(x) 
LS SIP VL Joe iF 
Ute A As ρα) = 8 (x4 — 3x? +222) wa! flO) = 12 04 — 33) LP 
fx) = 1204 = x3) = 22 x3 x 8 x (x-1) (1) 
ay) ρα) = 8(x4 — 3x3 + 2x?) = 23 x x* x (x- 1) x α- 2) (2) 
tl ee (2) as! (1) 
LCM (f(x) , (g(x) = 2? x 3! x x x (&— 1) x @— 2) = 24. α -- 1)  -- 2) 
GCD (f(x) , g(x) = 4x? ( --- 1) 
Zlz LCM x GCD = 24x3 (x — 1) («— 2) x 4x? 6 -- 1) 


= 96x? (x — 1)* ( -- 2) (3) 
JN f(x) Χ g(x) = 12x3 & -- 1) x 8x? (α -- 1) & -- 2) 
Se GHire (4) 


LCM x GCD = f(x) x g(x) ἐ“ιζῖς. (4) ws! (3) 
Si Foe Ee Pp Moiie Eire νύ LOM οἱ GCD Leh uy 
wi) LCM SZ 3. σι. UES PVE OT a An A όνος GCD ws! LOM «f(x) , 2x) 
2£)3 Prté —\ ElyUt Us (Unique) Nee GCD 
3.23 J 
Zp LCM < x? + 5x +7 GCD 6 x4 + 2x3 — 4x2? χ 28 ssl x4 + 3x3 + 5x? + 26x + 56 
g(x) =x4 +28 — 4x2 χ +28 sl fe) = χ 43452426456 LAY 
GCD = x? + 5x +7 Ils 
LCM x GCD = f(x) x g(x) oa 
“1 x XxX 
ἐς icm= χε ὦ 


thE g(x) ws) τῷ GCD «Ὁ 


Lao ἃ > 5 
1 5 1 3 5 26 56 ε- GCDete” τῷ LAF 
1 5 7 
- τ a: 
a2 210 14 
8 40 56 
8 40 56 
0 


“Algebra 


-ς ὕπο x? —2x+ 8 eb he phe’ GCD f(x) —2 
(1) => LCM=(x*-2x+8)xg(ix) ὦἱ 
LCM = (x? — 2x + 8) (x4+2x3-— 4x?-x +28) ghz 


oe Eni 2 +1 BA Le GCD σι LOM 6 YAS) χό- 1 al x ΕἸ 324 δ 
tents τῳ 
LCM=x6—1 , GCD=x+1 
f(x) = +1 SLAF 
LCM χ GCD =f) x g(x) Sees 


_. efx) =< LCMxGep ~ (x? - ἴλ(5 1) 


x ere 


χ +1 


g(x) =(x— 1) + 1). 


~ Ba py LCM bye d Abie 1 
ς- χ- GCD θυ, x2-5x+6,x2+ 4x—12 (i) 
ς- 4x41 GCD 6 443x934 6x24 5x 4$3,244+22 +x 42 (ii) 
ς- x+7 GCD &Y 2x3 + 15x? + 2x — 35, x3 + 8x2 + 4x — 21 (iii) 
ς- 2χ- 1 GCD KY 2x3 — 3x2 — 9x + 5, 2x4 — 33 10x? — 11x + 8 (iv) 


x — 1)(x+ 1) 


~ 2 pa q(x) eV ZGBE ws ες. GCD “1ῸΜ £& p(x) -2 
(i) α 1? @ +2), & +1) +2), @+ 1 @ +2) 
(ii) (4x + 5P (3x -- 7)", (4x + 5) (ὅχ -- 7), (4x + 5)? (ὅχ -- 7) 
(11) αὐ - γῇ αὐ tx y+), xy xy 
(iv) (x? — 4x) (5x + 1), (5x? +x), (5x7 -- 9x? -- 2x) 
(v) (x -- 1) &—2) (“2 — 3x + 3), ( -- 1), (ἡ — 4x7 + 6x -- 3) 
(vi) 2 + 1) @?-—4), ( Ὁ 1), @+ 1) @—-2) 


10th Sia. Mathematics 


(Rational Expression) ἐξ 3.6 


C6 PUA κοωιέν» Ont myth ες. Fete μῦν 


᾿ς CGH φῶ Heute DS φρο 21 pout BS 


CHF τ FIL APL PDS yy Bore PtH peo) A 


OF It Fy tle arin PUMPS te 


oy 47 Seth |B Vox + 5 Ute ibs Suet 
EL αὐ χ- 3. 


(Rational Expressions in Lowest Form) 2u9%ef 7s Ft 3.6.1 


fic "1 600 6 40) 43! p(x) SA Unslel? LEU uel LZ g(x) ss! p(x) I oh 


a de Pte 77% = ut 


q(x) 


g(x) 23! p(x) £ φοὺ iba! pox) υἐς λοι εις e Pt 


(i) 


(il) 


(111) 


(iv) 


At see τὲ Se y GCD < 


᾿ 3.25 δ 
oe Pde Pe 
. 5x +20 x — Sx” 
0 HR πε 
μι Ἐπ = oe _. (x —3)(x" — 5χ + 4) 
sia Ox” + 12x —5 ὰ; (x -- 1)(x* — 2x — 3) 
mg 


5x +20 _ S(x+4) 5 


Ix+28 W(x+4) 7 


3x7 ε2χ χ᾽ (2Ζχ 3)  %(2x + 3) 
SA} p(x)= 6x°— 5x + 1= (2x — 1)(3x — 1) “" 
g(x) = 9x7+12x—5 = (3x + 5)(3x—1) 


ϊ g(x) (3x+5)(3x-1) 3x +5 
SAPP f(x) = (x — 3)(x" — Sx + 4)= (x -- 3)(x -- 1)\(x — 4) 4! 
g(x) = (x — 1)(x" — 2x — 3)=(x— 1)(x —3)\(x + 1) 


εἰ f(x) (α-3)ν- 1). - 4). χ--4 
ζω g(x) (x—1)(x-—3)(x+1) x+1 


Alsebra 


39 Ὁ" 


28 PY} sou al 


6x" + 9x ee ee Ἐ ἢ τὸς χ --Ἰ 
ῳ 3x7 — 12x w χ᾽ --Ἰ my) x +x+1 
3 4 2 
yy a= (v) SAX tL tet ee? 1 = (x 4:1) —2’) 
x -- 9 x +x+4+1 
3 2 4 
x + Ax” + 16 Oe + Sx $3 Ge + 9)(2x δ) 
(ix) (x — 3)(x? — 5x +4) (x — 8)(x" + 5x — 50) Ay” + 9x 45 
(x — 4)(x” — 2x -- 3) (x + 10)(x* — 13x + 40) 8x" + 6x — 5 
(xii) (x — 1)(x — 2)γ ἢ — 9x + 14) 
- ηγ΄ — 3x + 2) : 
pate On ας ASa Pt 3.6.2 
de Pe, P(X). g(x), : 
= Us Pts» g(x)’ q(x) #0 2 h(x)? h(x) #0 7 
ς. P(x). a(x) _ p(x)xXg(x) eb e! ὦ 
q(x) A(x) = g(x) x A(x) * 
p(x). «αὐ. pix) Als) hy ἃ 
= =: x = UW! (il) 
q(x) h(x) α(χ)ὴ΄ g(x) ὦ 
p(x). a(x) _ p(x) xA(z) 
g(x) © h(x) α(χὴχ g(x) 
En 3.26 Je 
3.2 5 3 3 2 2 3 2 
y XY κα΄, 27ς ον a+b a a—b τῷ ἃ πδ KX POX TS 
” ζ΄ xy? “ a’ + 2ab+b roy x 4 x + 2x44 
i) Ey Te _ Gy Q7’) _ 32, rd 
"Ozh χγ Οζα) ἃ 
3 3 2 2 2 2 
ἢ a+b a’ —b _(a+bfa —ab+b) (a+b)a—b)_ 2 2 
OY age as (a+ bya +b) (a —b) a ane 
(iy) οἱ *-8 x x 46x48 x — 2") (5 Ἐ4)χ12) 
; x 4 w+ 2x+4 47-27 x +2x+4 
(x - 2) χ᾽ + 2x +4) (χ 4. 42) _ 
SS FE gd, 
(+2)%-2) ΄ βαιά. ὁ 
gn 3210» 
ἘΠ ~ x—-1 a ne ae 3 i x” — 4x — 5 
Or ταν - x+1 ) be, = 3x +9 a) χ' -- 25 - χ +4x—5 
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(i) 4x-—4 . x-l1 _ 4(x — 1) (el) _ 4 


χ.Ἰ “+1 (*4+1)%-1)° @-1 *x-1 


(ἡ Xl. tet] _@-D@ Het yy 3613). 1. 


x+3 3x+9 x +3 x +x4+1 
(iii) a1 x -ἀχ- 5 _ (xt Ix—1)  (Χ Ὲ 5). -- 1) 
07-25 x 44x—-5 (χΈ 5). -- 5) (x-5)(x +1) 


ΒΕ (γ.591)Χ.1}.. x” — x +1 
(χ -- 5),χ-- 5)  x*~ 10χ 25 


2 2 2 
- --2χ.,3χ 6 -- x -- 81 x +6x+8 
(i) 2 -αῖς Gi) 55.--5-χ- τοῖο 
x+2 x—2 x —-4 χ᾽. 5x —36 


(iii) x" — 3x -- 10 ye = Ix 4 (iv) x? — 16 ye = 4 5 x — 4x + 16 


rT χ +8 x —3x4+2° x°+64° x°—2x-8 
(@) Sealy We 5 ay eel yw ke ᾿ς 5 
χ. χ 2  3x°4+5xe-2 χ2χι 4 2x 4+5x-3 x —2x 
Hf ARE ESS 310 (2 
2 2 
x. Xx -, x —36.x+6 
W) i oe ne ee | ον x -οὐὸ *+7 
(iii) x - ἀχ- 5. x —3x-10 (iv) x + 1ix+ 28. x +7x+12 
x —25 χ᾽ + 7x +10 x —4x—77 x’ —2x—15 
(v) 2x° + 13x+15 . 2x°-x-6 (vi) 3x7 set eal Ax’ — 4 
χε 3χ- 10 χ΄--4ἀχ- 4 Ox? 16 3x7—-2x-1 
(vii) 2x + 5x — 3 _ 2x +x—-—1 
2x? +9x+9 2 χ᾽ Ἔχ-- 3 
OPiS ει 3.6.3 


SG Poin sx) # 0s (x) 0 HLS Pty 7 an pl μᾶς 7 


p(x) , r(x) _ p(x).s(x)+ 9(x)r(x) 
qx) s(x) q(x).s(x) 


3.28 Jt 
a7 
x+2,x=-1 Gy xt] 4 1 Gy x —x-6, x + 2-24 
Ὁ χε3.1..--} © (x-1f xt] ye τὸ 


EA Algebra 


(i) x+2,x-1 = (x+2)(x—2)+(x— 1)(x +3) _ Qn + 2x —7 


x+3 χ-- 2 (x + 3)(x -- 2) εν 
(ii) ΧΕΙ 4 1 = (e+1P+(e-1F __ a? 42 
Gale ee (x-1)P(x+1) 9 (x% 1) (x +1) 
.ς 2χΧ 2 


2 
x --α —x+1 


(ii) 2 e-6 , a+ 2x—24 _ τ 3x42) | (e+ (ἘΠῚ 
—-9 χ᾽.χ 12 (Χι3Χχ-3) (χῈ 3) - 4) 
K+2  χιό, X+24+%46 _ 2x4+8 


x+3 x4+3 x+3 x+3 
3.29 Je 
cata 2. =2 +3 gd SERA WHELE 3, x — 
χ 2 
3 3 2 nuke C p(x) SDA. UY? 
x --Ἰ + p(x )= 2x —x +3 : 
x +2 x +2 
(> _ 2x --ωχ΄ 43 x1 
- χ 
Px) roe, κ᾿ 
_ Wx — x 4+3—-x +1 ΒΕ χ -χ +4 
x42 oO 
iy. ao: 344 3s 2x —1 +1 1:2 3.30 Je 
lee ud tol (A τ 
2x—-1 ΧχΕῈ 1 x+2 ; 
ee = ead x+1 WS 
-Ξ 5: eat) 4 242 
(x — 1)(2x + 1) x+1 
_ (4x°-1)-G=1) xt 2 3x” +242 
(x —1)(2x + 1) x+1 ~ (x—1)\(2x+1)* +1 


_ 3x" (x+1)+(%+ 2) -- 1)(2e +1) _ 5x3 + 6x? — 3-2 
(«ἢ — 1)(2x + 1) 2x +x °— 2x -1 


EP Ee NE otf iguer (1 


3 
8 3 x +2 x — 3 
(1) A 48 ἢ ee «---. 
χ-2 2-x x 43K4+2 χ'--2χ--3 
2 
(iii) x —x—6 1:8. eZ (iv =e if ΒΕ τος 
χ΄-Ὁ9 x —x—12 x —7Tx+10 x» -- 2χ-- 15 
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2 


2 2 2 2 
(v) es ἐν -χ-- 4 (vi) x — 4 τσ 
x —3x+2 2x --3χ-- 2 x +6x+8 x —x— 20 


Ix +5 ,x +1 
χ x --Ἶ 


Ἵ Ὁ - a8 
cath a. ML SEG WALES 3. Ὁ (2 
᾿ j x + 


(vii) = (22 ==) (viii) - τ - 1 _ 2 


χ-- V+3x42 4»? +5x4+6 + 4x+ 3 


ὌΠ be ,Ζῳω 3 2 
~atn hb 2x" — Set Id SY PPL tS 8 


1 
. 1 20 ey x y a 
_zZ ‘oe oo — — — f 


(Square Root) G/Uiz 3.7 


~b* = ale CP k <b rat ‘a! ober fe wo Soi L ae RA 

γι οὐ (.:3)32Ξ9. (. 3)2Ξ9 Ie So te Png tl Val2va SGAuicnth a 
VI21=11 UAUI- ν9-3 Fee tn PILE Ho BS OM ecte tril Yin 
-< V10000 = 100 


τ λυ Le ML BULA re Moshi dA Se ney 
(p(x}) = | p(x)| Ue |=} p(x) J\ p(x) 20 


—p(x) J p(x) <0 
(αξαῦ =\(x-a| «ατρβεια- . {τ᾿ 
Ute »» κὶ εἰς eet igg LAH 
ab Gi) 27722) 
LU Lb EAL SALI SL GAZE La Kou! 
tHe O Nie BAL ALIZI 3.7.1 
pe tvig 3.31 Je 


81x’ y°z 2 
(11) (2x + 3y)" — 24xy 


12 14 
64w “5 


(i) ¥ 121(x— αὐ (x -- bP α -- ο)" =11|(x- α (x -- bY (x—c)| aM 


(ii) 81x‘ y°z° = Ox" γ᾽ χ' 
64w ss" Sw's’ 
(iii) Vv (2x+3yyf—24xy = V Ax” + 12xy + oy — 24xy = | (2x — 3y)? 


= |(2x — 3y)| 


(i) 121(.« -- αὐ (αὶ -- ῦΥ( -- οΥ (i) 


| 97 Algebra 


Ephtuis 3.32 Je 


(i) 4x7 + 20xy425y? (ii) x + > =) 
(iii) (6x" — x — 2)(3x" — 5x + 2)(2x7 —x -- 1) 


(i) “4x + 20xy425y* = /Qx + 5y)? = |(2x + 5y)| "4 


ἜΣΕΙΣΕΝ, 
(ii) ςνωρειχιόθ xe 
ὀχ" —x --2 =(2x + 1)(3x—2); 3x” —5x +2 = (3x -- 2) - 1) 
2x — χ-- 1 =(x—-—1)(2x +1) 
A 6x" — x — 2)(3x" — 5x + 2)(2x7 — x — 1) 
= J (2x + 1)(3x — 2)x (3x — 2)(x — 1) x(x -- 1)(2x + 1) 
= J (2x + 1P Bx — 27 (x = 1 = |(2x + 1)Bx - 20x -- ἢ] 


eMC Ach bie 1 


(i) 196a°B®c!? =) ag0(a—b) (b—c) (tt) (x 411% — 44x 
64(a+ by'(x— yf (b—cf 
25(x+y) (a—bf(b+cy° 


2 ee δυό 32 ue 2 


(iv) (x -- ») + 4xy (v) 121x*y° + βιχ ν᾽ (vi) 


(i) 16x —24x+9 
(ii) (x — 25)(x" + 8x +15 (x? —2 x — 15) 
(iii) 4x7 + ογ΄ - 252° — 12xy + 30yz— 20 zx 
(iv) x'++42 
Xx 
(v)  (6x” + 5x — 6)(6x" — x — 2)(4x7 + 8x + 3) 
(vi) (2x° — 5x + 2)(3x" — 5x — 2)(6χ" — x — 1) 
: the A Miike Ae a py 3.7.2 
EWES PIE MAZE PLUM tebe Pyrat pu 
lite Jun Men 
2 Lye ee Stet Ae ἃ σις ee ie bel/rede UA 
SE FLEA NPE WIbE LE 


10th Sta. Mathematics ΕἸ 


(i) ¥ 66564 (11) " Ox* + 12x" + 10x + 4x +1 ALL 2» 


2 5 8 p(x) = 9x) + 12x° τ 10x" τάχ Εἰ SYS 
26 65 64 3x7 + Ax + 1 
4 Ox* + 12x° + 10x7 + 4x41 
2 65 ox! 
2 25 12x? +10x” 
40 64 12x° + 4x” 


Leh i ὁ κανοῦν ῖ tic biioe IRL x LOY 
UE Sei BE SE κα αὶ SEL 1s (il) 
VOx* 4 12x° + 10x? +4x41 = V(atb+cy 
Ut Sey a, b, c rl eric ἃ ἀλΖε 
(atbt+c) = @+b'+¢+4+2ab+2be+2ca υ' 
a’ +b’ + 2ab + 2ac + 2be +c’ 
a’ +(2a+b)b + (2a + 2b + c)c 
= (3x7) + (6x + 2x)(2x) + (6x° + 4x+1)(1) UF 
Y Ox" + 12x° + 10x? + 4x+1 =|3x2 42x41], c= 1alb=2x «a= 3x σὰ 
Ox + 120 + 10x? +4041 UME Ae AMAL 22 Stig : 2 AU 
= (mx? + nxt ἢ" = mx + 2mnx’ + (πἶ + 2lm)x° + 2πιχ F 
- 0 n,m, 1a σι ly Lil ble de 
LY Fe WU batts Sy Sn! (iii) 
25x° — 30x° + 29x" —12x+4 = 25x — 30% + 9x7 + 20x” — 12x 4+ 4 
= (5x7) +[10x7 + (— 3x)](— 3x) + (10x? — 6x + 2)2 
= (5x2) + [2(5x”) + (— 3x)](— 3x) + [2(5x”) + 2(-3x) + 2]2 
=a 4 [2a + (— b)|(— δ) + [24 -- 2 (-- b)4+ cle 
=q 4 (— b)’ +o + 2a(— b) + 2(— b)c + 2ac 
=(a—b+ c) ωᾷ α -- 5x’, b=3x,c=2 


οχ — 30m 4+ 29n —T2r 4d =|5e* 3χ: 2), 


EE) AAleebra 


3.33 Je 
erly Odie 4 —10x3 + 37x? — 60x + 36 
τς esr x a GILG Ss i 
x* — 5x + 6 


x* — 10x? + 37x* — 60x + 36 


x 
ve 
2x? — 5x —10x° + 37x 
— 10x? + 25x? 
2x? — 10x+6 12x? — 60x + 36 
12x? — 60x + 36 
0 


Vx4 — 10x3 + 3722 - 60x + 36 = |? —5x+6)| Ze 
3.34 Je 
cata GArio’ x4 — 63 + 19x? — 30x + 25 


ee came, “ρος A bor SRL χ ἀξ τω 


5. — 3x + x? 


5 | 25 — 30x + 19x" — 6x +x" 
25 
10 — 3x — 30x + 19x? 
—~30x + 9x? 
10 —6x +x? 10x? — 6x3 +x4 
10x? — 6x3 + x4 


0 
|x? -3x+ 5|OALie HAG te 
3.35 Je 
eS nasim mor TCL m —nx + 28x? + 12x3 + 9x4 S\ 


Ox! +123+282— met im Ute χ LE 
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oe oe eS 


3x2 | 9x4 + 12x3+ 28x?-nx+m 
9x4 
6x? + 2x 12x3 + 28x? 
12x? + 4x? 
6x? + 4x+4 24x? —nx +m 


24x* + 16x+ 16 


bn m= 16.3) n=— 16 Luke Op SOL AG OL 
othe BSE Euiek BA eu ( 


(i) x4 — 4x3 τ 10x? -— 12x +9 (ii) 4x4 + 8x3 + 8x7 + 4x4 1 

(iii) 9x4 -- 6x3 + Tx? —2x +1 (iv) 4 + 25x? — 12x — 24x3 + 16x4 
eS busla mop εξ (2 

(i) 4x4 — 12x3 + 37x2 + ax +b (ii) x4 — 403 + 10x? -—ax+b 


(iii) ax? + bx3 + 109x? — 60x + 36 (iv) ax4 — bx3 + 40x? + 24x + 36 


(Quadratic equations) : blk» 3.8 


(5.993 assmr ric elie ὥ Pr SYM HILLEL So bu (Euclid) | ων ΠΣ 

te LIM bees Ble CLS Seb Bon ESHA LL Seto Pot 
μων. LESS ax? + bx =c lls < (598 - 665 AD) Sar Se cP ie 
Buss lr ὦ CLES fob Gave PL Gree (1025 AD) ee (aS fw 


Lythi Key PIL ebb ΤΑΝ (1 Seb Curme & Ait ey 


(GWE πιυένρις ἐφῴνω 


-- Ρ 


ατ “μοι a, b, = 1 x Uae ell Est ax? + bx+c=0 9.» 


ber Sr els Buoys «ς- 2 ΕΣ p(x) arene ra ρα) Ξὺ Yok? 


Alvebra 


απ ce ax’ τ bx +c=0 ou” 


Utell Bre” l-x+x*=0 ,2x°-3x+4=0 sivh Je 


Sbobl Es ve ὦ AS 7212! 3.8.1 

εν be Moti L EEG PENNE birrer te Sema Ayes 

EU GPL PIO NZI MERA PN MN Ste Me pV oly 2 Sb 
ὙΠ χ Mt ES Pel Bs VAL Unik ως. Bede ttt z bis 

at A ip tise μέ PAR pA Gta Eb PIRMY: Re 


62—5x-25-0:.4" 30 


6x7 — 3x -—25=0 79 
_< af = 6x(-25)=-150 2! a+ B=-5 SUAUI-E bt Blo’ LF 
ules B= 10 wl a=—15 Wigtg-e —5 suey 6 x Ube 
6x? — 5x — 25 = 6x? — 15x + 10x — 25 = 3x (2x— 5) + 5 (2x—5) 
= (2x — 5) (3x +5) 
3x+5=Oul . x-5=0 


6 1 l 0 ; ΜῈ 3.37 Jt 


oe _ > --- τ 
Ix—21 x? _ ὄχι 9 x°—9 


ELL eben wf he tebe Bamebl- δος 
τι - 
7(,--3 (e=3y (χ 3) -- 3) 
6(x° -- 9) -- 7(χ + 3) + 7(x -- 3) 
7(χ-- 3¥(x+3) 
— 6x°-54-42 =0 = x - 6Ξ0 


> τἱ 


= 0 


ren Urea Male βου x7= 16 


x=4,x=-4 


orl ={4,-4} 
3.38 Ut 
/24—10x=3-—4x,3-4x>0 HV 
Vv 24 — 10x =3 --άχ 
24-10x=(3-4xF etn UKE ὁ Gpspum ὦ 
“5 16x 14x-15=0 = 16x27—24x+ 10x-15=0 
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— (8x+5)Qx-3)=0 ἀξΞξ ὲ τῇ 


κ-3ϑ UU be 3— 4x = 3-4(3) «0 x5 ς 
-ς {-3) μέ, x= 2, 3-41 > 0-2 


AL Aree SLL Li She at 
Set Let MRL bl Ge eet b ye is a=b at 5 
gw x=5 -ς ὕπο GU ie = etn KYL JOS x=5 τα hl 


ut ZW (extraneous) Gb Me σέων (8) ΟἽ x=—-5 F - x=-5 
Σιν Lett bite Gp SUL bl Se VW JEU pilis 
KE REL pt IL ches GSE le ry Ut Lele Pt 
Lobe MA rirlobleset ἢ 
3.405} 
-Φξ ἢ 2: χυξιυνιδιουοσων 1 


(i) (2x + 3-81 =0 (ii) 3x27-5x-12=0 (1) /5x? +2x-3V/5=0 
(iv) 302 — 6) =x (x +7)-3 (v) 3.--8. =2 (vi) χες τ 
XxX 


ον +1 _ 34 
(vil) bee er 15 
(χ)2( 1)-5Χ ἘΠ) Ξ12  (3α--4):--5α--4,Ξ 12 

(Solution of a quadratic equation by completing square) J’ (ἢ. »«-ὦ “Ζ δ, 6 3.8.2 


(ὁ). (x? + bx) flg-< Oh iL 'χ' « (By AFT Bohn (x at by re es (By 


(viii) a? b? x? — (a2 + B*)x+1=0 


Sra JELUO RE x7 + bx δ εξ. Ley x APP bn he (x ἮΝ 3) Abe 
Za BON boll it eye dW GU Gt Hee GICAL U6 
LEYS ανέ,;»:.. 
ες ee ep x SUIL eb athe Up 1! yas boa ή »ἢ Uy 
eVGA GME elses VL tt 
ELSE. ἤωι.».., Cai dL elite bea Opell ioe osT Brien xiZ U | 
Selec SG Alie 4. 
ee hd t' UU” χιξίξω χξ Vt x=-Vt 


Alvebre 


3.39 Jt 
22 She lol(B.uo 52 - 6x -2=0 εὖ ALG SE 
-< 5x2 6x-2=0 ebl-G: 


- i ox -Ξ = 0 a 5 bs) 
— x’ -2(2\x = Ξ (ς- = os 7.» »ἔ. x) 
be ee Dua, Go a, 2d 
= ¥-US)etoe= γεῖς ((ἐ 76 (5) Ξ γε συλ») 
δου. 19 
" (2-3 25 
= x-2= a = (2 bt OA vious) 
,.- 34719 _ 34V19 Un be 
5-5 5 
ΒΡ {3 +419, 5 19 | AA 


3.40 J 
a’x? — 3abx + 2b7>=0 Se foblee ALG 
ων eeu L a# 0 FREE Sent tone lin a=0 A J” 


ax” — 3abx 4+ 2b’ = 0 


eae iar τίμα 58} 

- ἐπ βεκεθ- Bee 

᾿ ΠΡ ΡΣ 
“ὦ = 2, I. 


(Solution of quadratic equation by formula method) bell Bre ἢ. SL Ls 3.8.3 
Krier GZ LE Sry ieLebl- Guy gz LY Pag bb) Lo F.299in Hui 
Lut ρει Go LU a #0, att bx to= Oebl-Ranefl 


V+ 2x4£= 0 
= x’ +2(y-)x+£= 0 — x +2(~)x = - 


a 
x4 2(x.)x Ἔ (2) --δ᾽ ς bn buh Bib osol (Z) = x 


4a’ a Aa 
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στ 7 - eae δ 


a 4a 
= χπὶ εν. οὐ δ΄ --4ας- , 0" -- 4ας Ske 
2a Aa 2a 


72 
le Mo iy x= abs Jo —4ac (1) 


ὑπ [Ξ 8 “43... ὄ χὰ --ἮὸἜ ---ὖῷ b= dae | 
- 2a 2a 


=— EE παι ποι παρα a 


SI ofob- End Ue iboGunfiile tb tunl but (1) ell 
3.41 ἢ 
Tt ead τ πὰ SVL he 
C1 ΧΙ *t4-S isl "Ie bile 
x+440 wl x4+140,44240 UU 
1,2 _ 4 Uae ς helo Russel ss cor 


xt+1$ox+2 x+4 


i 1 _ | a | Τὶ 
= el x+4 x+2 (x + 4)(x+ 2) 
ΒΕ 
es ee (CES) ΠΤ 
x’ 46x +8= 2x7 42x 
ell Guy tn χ. 4χ. 8Ξ-0 οἷ 
(Ure AK FLL LOM ἡξυνδοϑὴ 
ae JIL bls 
4+ /T6—4(1I(-8) _ 44+ V48 


2(1) 2 
ἐς x= 24+2/3 or 2-2/3 


wh f= {2-273,2+ 2/3 } 


aa f oN Baap sore PL GLE (1 


x= 


(i) x’ +6x—7=0 (ii) x7 +3x+1=0 
(iii) 2x? +5x —3 =0 (iv) 4x* + 4bx—(d — b”) =0 
(vy) x -- 3 +1)x4+73=0 (vi) sett = 3x42 


Alvebra 


ae Sail Srv SY iy! Ls 2 


(i) x’ —-7x+12=0 (ii) 15x” -—11x +2 =0 

(iii) x εἰ = 24 (iv) 3a’x’ — abx — 2b’ =0 

(v) a(x’ +1) =x(a’ +1) (vi) 36x” — 12ax +(a’ — b’) =0 
(vil) 2Ξ1..χ-3 - 10 (viii) ax’ + (a? — b?)x — b= 0 


ΧΕ %x*-4 3 
ως nS Ser fewlZr 3.8.4 
L μιν οι Lb Ut Wize νας Lb Lan eriyt Sai Sep nel ie 
BLL tovblet end Ap tee Go Akt ut ben Cant eilo 
«ἔωσεν 
3.42 Je 
feeb 1 -- Si Robe L sl »»«ἴ 
ΟΝ 1 σβρείμ χ SAP υ 


. Xx 5 x 5 
5x — 26x +5 = 


— 5x —25x—-x+5=0 
(5x-1)(x-5)=0 = x=54 
=r 5,1. lal 169 9 Lid 


3.43 Je 
Boyde i frtslwt ete fC 48 BibebS\ ει Aa HAL low νι 
ey ie Syl fet ty ror 

af ατῷ ower wiz » 

,ὐδει δ = x owl x bys 


Liles 1x4 4)(x) = 48 
— x +4x-96=0 => (x+12)(x—8)=0 
= x=-12 8 
(Σ νυυνελύῥφη)ις te” x=-12 - 
x+4=12 aloo. x=8 


-—f 12 ow wi cof 8 Slat Setup 
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pL lB oye mes 150 NSU Pte 30 a ch AOL 3.44 Jt 
ele Sut ᾿ς τυχόν 25 «ναι! 
a Lb Ὅ κα (0+ 25) SKE Sen Ab 
Y= τὸ μι = 150 x48 
ats MEW LB tre Stuy T, 4! Τὶ 
T,-T,= > (2% 30 - th) coleees, 


10 15. . 1 χ 25-.Χ] 1 
"αν τ  ἐ διδι τ τ τὰς 


=> x? Ἐ25χ-- 7500Ξ0 => («+ 100) α -- 75)Ξ0 
x=75 4 —100 
FRE 15 Ob -Ue FAO ile oF x = - 100. 


3.16 ἢ" 
Seen 65. GMb EL obo 1 
Besley Ope uC bud he 45 δέον. 2 
_<_(Barbed wire) 30 SAL IEE WOKE KE 100 eGo 3 
ὧι 2 oi tur tinlyloug KUL wll Sete Ooi δι os 
2 IL 
Bee Wg SS ce ye Hibs τς fa 14 Wig uz 20 SU Sb efi 4 
eed Siig SEVE le Ky τι 
LE ie tei G Tbe 15 lc GSE Lobb 90 ash Sl λέ. 5 
- TO AS IOn L£ hfe 30 Unis 
Sei pert s0ter te SsyL dt re db λοῖ 30 th LEP 6 
eb Sd, her 30 4d £11 
wer bye bE CLAS EL fhe! ae 6AUE EL UVS TLL 1 
ees 
eg Ke 2ueb I Lie κἂν 6.25 BE pl 64 ti L EPL 28 
ee SUS Gi LEP 


Algebra 


Ue Ayton 446 ud Bul AA tify 62 BSALLL 6G —9 
ζυΐ Σ 2 Li Foe BS 

dns A>Sey AS 931 bn t Ge Py yt mer, tp ha Shh GEIL eA» ~10 
(κα σὺ ew poh shos Ps ᾿ς δὲ ΣΧ ἀκ 5. Died Sy 294,» -ς. 
ρρυδνηίῳ f Ut Ζῶ 

oP NS aster Leb Brot ~3.8.5 

x= OE VD — (ας ss eV blyA LUmie£ ax? + bx+c=0 ell | 
Ute nb erie Bahn B—4ac>0 7 


—_ —b+J/b° — 4ac —b — Jb’ — Aac 
2a 2a 


94) χΞ 


x= = E Uruioss Lula b*—4ac=0 ή 

ΒΨ ern fi slit eT σή J b?—4ac yx b?-Aac <0 A 
side Lax? + bx+c=0« ules δ: — 4ac bn Use S b? — 4ac oti Ssselid 

etl be A ele le tll ae UIl febl Rat sale CA eI 


A=)’ —4ac ον }0! | ΕΣ 


πε Ase — | >0 it —— Ξε 8: 
a a eS 


(Ute nde SL NZ πυρῶν 
ate FHS, UssiceL tol Biss 39 33.45 Je 
(i)x2—-11x-10=0 (ii) 4x27 284 49=0 Αἰ 2? + 5x + 5 =0 
A=B?—4ac eer" 20 ZL attbxtc=0 eh το 
c=-10#lb=-Il a=1 Zul ὦ 
A= b* —4ac tr Sige 
=(~ 11) —4(1) (10) = 121 + 40- 16] 
Ut alee dul sistt! <A> 0 
c= 49 wi b=-28;a=4 (11) 
A =6?—4ac tr SEZ 
= (— 28)? — 4 (4) (49) =0 
νας: Go cA=0 οἷς 
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c=5ib=5 !a=2 ly (iii) 
A=B—4ac eer 70. ly 
= (5)? — 4(2) (5) = 25 -- 40 =-15 
νυ ξεν; A<0 οἷς 
- 3.46 Ji 
yuol bee ξ (a— b+ c) x2 +2 (a—b)x + (a—b—0) = Ooh Sart 
Lunt ZL pal Pee £ busla 
mes Ax? +Bx+c=0 οὐ nee, ἢ; 
A=a-b+c,B=2(a—)b) 4) c=a-—b-c 
eA SII 6 Ae+Brtc=0 of 
B? —-4AC = [2(a -- b) ? -- 4(α -- δ +c) (a—b-c) 
= 4(α -- bf -- 4 [(« -- δ) + ce] [(α -- δ) -- Ε] 
= 4(a—b?— 4 [(a— bP -- C7] 
A =4(a—by?-4(@-by +42 =42 etre 
Label ὡς <tpJbfi - A>0 οἷ 


3.47 Je 
crip Gall? 32 — 2x (1 130 +7 (3 + 2) =0 eh BE eth ned Sh 


PRN jus J” 


x7-2x(14+3K4+734+2H=0 (1) 
Ut attbxte=9 (Neb tp? 
a=1,b=-2(3k+1),c=7(3+24 Uy 
A=BR—4ac eer χυκ 
= (-2(3k + 1)-4 (1) (7) GB . 2k) 
= A(92 + 6k + 1) —28(3 + 2k) = 4 (982 — 8k— 20) 
A=0 μευ δῷ 

=> 9k? —8k-20=0 

=> (k—2) (9k + 10) =0 


k=2, AD. Zl 


Algebra 


2 Meads SF Usrto Lely Al 


(i) x? 8x + 12=0 (ii) 2x2 3x + 4=0 
(iii) 9x2 + 12x +4 =0 (iv) 3χ -- 2 V6x+2=0 
Ὁ) 22’-2x4+1=0 (vi) (x -- 2a) (x -- 2b) = 4ab 
UUs Bde Eb S k alle S 3 ose 2 
(i) 22 — 10x +k=0 (ii) 12x? + Δικ +3 =0 
(iii) x2 + 2k (x2) + 5)=0 (iv) (k+ Ip? —2 (k-1)x+1=0 


2+ %a+b)xt+2e+b)=0 ut Mhelew-Sab 3 

3p? x2 —2pgxt+g?=0 Ut letl Set 4 

Zak 6 ξεν (e+ P)x-Aacthdxtet+P=0 eles 5 
ad—bc#0 

συ λό (x—a) (x—b) +(@—b) (x-0) +(e-c)@—-a)=0 Sat 6 
—wa=b=c ShezE niet 

=a (ltm) Se , υπό, (1+m)2+mexte-@=OehleA 7 


ΟἿ Sk KoelusbieL ola hss 3.8.6 
-~ a#0 ashft acl Se 'σ' asl 'α' δ' κυ Beit αχ τ bx+c=0 οὐ οι. 
_Uf Bush on sel 

_=b+Vb—4ac yy pe —b-Vvb = 4ac 


a 


2a 2a 
Ce baie a+B= —b+Vb —4ac /b* — 4ac 4 —b-Vb —4ac Jb’ — Δας 
” Φ Ia a 
_-b _ — eb x 
a a yas χ᾽ 


Se S140 αβ = abtv b= Age Ψ abov b Age 


ρ΄- (b* — A4ac) _ 4ac 
2 
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~Ye 'B' “1! "α' sige ax? + bx +c=0 ἐς 
a+B=-2 ὥιρνέοω» (i) 
aB=— Poe Usie (ii) 
JSF Slane eee 2.» ὙΠ 
-οὐ ὁ» α-β) "στῶ UF B wl ἃ Jeb SAY 
(x—a) («—B)=0 δ 
=> x-(at+B)x+ap=0 
x - (Geb siz) x+ (LAK bb Utz) =0 


3.48 Je 

ee Fed κοι Zo eb viplyydn 1 sigh 3x7-10x + k=0 τρί 
~~ 3x7-10x+k=0 oe KS 

«οὐ B sla sie LAY 


“3. (1) 
’ 1 
tnt β-Ξ3 vas US bits (1) able @= 3 
ap= 4 > k=3 
-ς- κεϑ Fie 3S kl B=3 sielngty 
3.49 J 


ee per wes cusla Ja Sle L£ 10 A> ous ro’ ax? —5x+c=0 SS Re ores 
~-o a?—Sxt+c=0 lle Us wv 


2 =10, —a=4 OY ob Ute 
£ = 10 PY eS side 
a 

= c=10a=10x4 =5 

ἐς γι gy e=5 


bh) 2gebra 


B 4s! o end Sri ces aB watB JUL Bula wel a+ bx t+c=0 Ai 
te Sey Ss a? — B? <a? B? «a? + B? ade IL 


eras eet nd ARS Bus! a 
(i) |a — B|= να + BY? — 4008 
(ii) αὐ + B? = [(a + B)? — 208] 
(iii) αὐ — B?= (0+ B) (a -B)=a+BP [να τ β)»-4αβ] «εὖ αΣβ 
(iv) 03 + B? = (a + 8) — 3a (a + B) 
(v) a3 — B? = (a — By? + 3a (a -β) 
(vi) a4 + B4 = (a? + 5" — 202 B? = [(a + B? — 2αβ]:--2 (a8? 
(vii) α΄ — B4 =(a + B) (a) (a? + B) 


3.50 J 
ee US Guin Bula 1 22 -3x-1=0 eb 
(i) 0? +8 (ii) $48 
Zz 9 Δ 
(ἢ α-Β Aa>p ἂν (G+ δ) 
3 
{; (a of τ +B ( at+ p4 (vii) B + £ 


we 232 =1=0 eds ior 
τὸς: εχ Ἐὐχι πο 
-α εν: Balaa=2,b=-3,c=1 


wy a” a a aa 4 A 
(iii) a—B = /(a+ BY — 4αβ 


- 97- ΡῈ } } τἀ τ» τῷ 


NO 
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| 45 
(iv) B a . OB = 4 
2 
1 _ (a6 +1)1 + a8) 
(v) [« τὶ +B) 2 
1 2 
_ (1+ apy _ (1-7) a 1 
ap [1 , 
2 
(vi) att B=? +B’) — 20° f 
_ (13% 12 _/169 1) _ 161 
or) aes Oe ee 
. @ β ατϑ (161. 2\__ 161 
πιο ale 
3.51 Je 
2007 —~JS3 a7 ΓΕΥΣ li Pre fetle 
-Jt 7—-/3 a1 74+f/3 use fs : J” 
OK ob ue =7+ /34+7-/3=14 
Po 6Usig = (7+ /3) (7-13) 
- (7) -- (V3 =49-3 = 46 
SFfe i =22— (Fe) x— (Ab) =0 
-ς- x°— 14x +46=0 ells le 
3.52 J 
Ut = ΤῊ tse 5 δεινοῖο ἢ o sie 3x? 40+ 1 Ξε] αι 
“Ut Βυ! αὐ ell 3x? 4x +1=0 a 7M 
a+B= . es 
, ἬΝ β΄. a oe 
Oo bie ΠΡ aB 
4 14 
_ (a+) —3ab(a +B) _ (3) 3X 3X5 _ 08 
ap Ἶ, 9 
3 
: μὰν -- γ΄). op =1 
APotiouke = (FF) =ab= 5 
e-Bay 2 τὸ bo Ox — 28x +3=0 “ὐ 


Algebra 


LP MosiG rok ete fs msdcr(1 
(i) x7-6x+5=0 (ii) kx? + rx + pk=0 
(iii) 3x2 — 5x =0 (iv) 8x2 25 =0 ᾿ 
᾿ ων PEA Seu α 
(Ὁ 3,, (ὥ3Ἐν7,3.-.ν ὡ 44/7, = 4-/7 
ee eS sin Bul eae 3x2—Sxt2=0ebl- AG 


@ +8 wae i) FHF 


ese ef a+ B? XUt B v3 Of ae 3x? -— 6x + 4=0 ell A (4 
-οὐ" B? 43! a? sie 2 JF Se w-dyt B ssl o UY sie 2x? —3x-5=0 cles (6 
Ui —B al — aside Bala UsueL 2-3x+2=0 ital 6 


Ui Wa : sie BE JO Sete Jute L. 2 -3x-1=0 eh Bla A 7 
᾿ὠχευλαυθνν αι 9 Ut ue 3x2 χει ποι Βα. (8 

(i) ae (ii) κἋ« Bs Ba (iii) 2a+f, 26+ea 
UP EL 4x2 -3x-1=0 Lebel? Be eme-Koti 9 
eed κἢς δά χε pv L uigfikebl+ 3x2+kx-81=0/1 (10 
πρωίας bier pL hig tiGeoll- 2x αχ τ 64-- 07} (ΑἹ 
eek S pe a-B=1 wlut B vl α ek 5χ-ρχτῖπο (12 


PMG 
Jt NGA kx —y=2 « 6x-2y=3 PA 
(A) k =3 (B)k #3 (C)k=4 (D) k #4 


FAS pe aie tebevnl efi (2 
(A) δι. B) LAS OLA κ΄ O uekes x 
x-—4y=8, 3x-12y=24 PBL alo 6) 


(A) UU Sit) (BYU? (C) - SEL (D) PUM’ 
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(A) 2 


(A) 3 


(A) 28 


(A) x? + 4x + 3 


(A) χ" --ἹὉ 


(A) 1 


(A) αὐ — a?) (x + a) 


(Ὁ ἃ -- a) (% + ax + a’) 


(A)akt? 


(Ve 


= 


A a’ + ab +b” 
ἀν ~ab+b’ 


(A) (x -5)..3) 


(A) a*?+ab+ δὲ 
(A) 7|x-y| 


(A) |xt+y-2| 


Algebra 


~c ik Le Uh py Pt p(x) = (kK + 4) x7 + 13x + 3k ἢ (4 


(Β) 3 (C) 4 (D) 5 ; 
eS pe POS bs» f(x) = 2x? + (p+ 3)x+5 te (ὁ 
(Β) 4 (C) --3 _, (Ὁ) -4 
Syd See xt 4 χ. γχι1.(6 
(B) 29 (C) 30 . (D) 31 
του, Sie x-1 f 8-52+ 7-4 (7 
(B) χ--4χτ 3 (C) χ -—4x-3 (D) χ + 4x —3 
GCD € (4-1) 3! G+ 1) (8 
(B) χ +1 (C)x+1 (D)x-1 
G.C.D 6 x4-y4 asl χ. 2χν- γ (9 
(B)x+y (C)x—y (0). --ν 
L.C.M6 α- 4):.1χΧ -ὁὉ"Ῥὁ ὀ ἠ «(0 
(Β) α΄ — a*) α - α) 
(D) ( + a) (+ ax + a’) 
-< KEN UL.CME ak,akt3 aktS al 
(B) a‘ (C)akt6 (Ὁ) «Ε΄ 5 
᾿ . 2 
Pe Pe x os 5x — (2 
+3 +2 
(B) πες (©) = D) ὡ a7 
Mobi Ft de Poss oat 2 at? ή (3 
a 
a —ab+b" a —ab— δ᾽ a Ὁ αὐ δ᾽ 
aa 2+ ab+b° ©) a +ab+b’ a°’—ab—b* 
eye fee τ ΣΝ f ἘΞ: (4 
(Β) α -5)ν 3) (ὦ & +5)@-3) δ (x +5)(x+3) 
be Pech SG IVE ae f 4 ή {5 
(Β) αἢ --,αὐ τ δὲ (ὦ αὐ τ ' (D) αὖ -- δ' 
CAlie® 492 -2xyt+ YP «(ὁ 
(B)7a+y)@-y) (70 τ-}. (D) 7 @—yf 
OA Lie 6 eP+y+2-2xy+2yz—-2zx 8 (17 
(B) |x-yt+z| (C) |x+yt+z (Ὁ) |x-y-z| 


CAuie® 121x4y82°(1-my (18 


(A) 11x’ y*z*|1—m| (B) 11x*y*|z’(l —m)| 
(C) 11x’y*z2°|1 — m| (Ὁ) 11x’y'|2 (I —m)| ; 
~—Ji c Jt νου» ax? + bx +c=0 Al 9 
δ΄ ρ΄ Ἢ Ρὴ. ὃ 
(A) δα (Β) τς αν (Ὁ) -ἀξς ; 
- hilo lel 2 + σιν t+ 16=0 2} (20 
(A) k>& (B) κ»-ὃ (C) -$<k<$@) 0<k<8 
~a 3+2 V3 sip li Cetsl-(Fs999 (21 
(A) x2 -6x-5=0 (B) x2 + 6x-5=0 
(A) x2 —5x-6=0 (Ὁ) x2 -5x+6=0 
dd nie x?+bx-a=O 4! x*~bxtc=0 ell (22 
στα c—a c+b a+b 
(A) + (B) “: (Cc) “Ὲ ΟΦ) 4+ 
bC Aloe! at 0-Ut Bul αὐρξ ιν» att bx t+o=0/! (23 
2 
(A) a? +f = 2 — fae (B) ab = © 
b ° 1,1_ 6 
(C) a ai (D) a'B oc 
“Ut F 2 + sie Loel9l Fst ax*+ bx+c=0 ele B us! αὐ] (24 
(A) ax? + bx +c=0 (B) bx? + ax+c=0 
(C) or + bhxt+a=0 (D) co? + ax+b=0 
aetbxt+c=0 wheat δεατο (25 
(A) ed BL untiyvig (OU rei (D) υἱός 


FPA e tS Keble yal x got Caio ρου Fie oes yalx O 
-—tb μων» 

thy εκ ρώζω“ νύξ τὰ 

Bet fea Prfaxt by πο =0,ax+by+o,=0LbL Ε  ἃ 


ες ὃ y 1 -Ui dsb 
1 6 a, δι 
oo * by 
-< ρ(9-0 Seth yf S36 ρω BAS ke ἃ 


10th Std. Mathematics 


my ax2+ bx+c=0 ΟΝ (ἰἀωμΖ. ἡ. ξί (2...) 


x p(a)-0L Stile 25 px) ,x=a WES (i 
_bp(a)=0-Li5siLidee x—a b/426 p(x) (ii) 
bake x by BL; 2b ro FGM G.CD KU bi diobie sls 
Ζυ el Vester ροδικ ϑξ LOM bus Allie obs 
bt Se Lin IE Boe Poe LCM wl GCD LA Δ 
ΠΣ ΚΑ α- γι Bb? -- α Vie b wee 1 ae ee νι aeR JS? 
ete be Va | Va 
-a#0 wit sue SL α, δ, UW ~& a+ bx + €=0 rele x Loh Bus tele 
~Uteé Svea k Pihels- Biss 
ak Jor ὦ a BSL 24121 (i) 
LS Se ob. (iii) 
bb BP —4acz09«—b+VP—4ac nls att bxt+c=0 el μου 
τ mm at bx+c=0 ὐμαιζ 
ἔμ B—4ac>0 Avie k® (distinct) ὦ» ὦ 
bn b?—4ac =0 Side bslns (ii) 
bn B—4ac <0 Avie BF (iii) 


t ΕΑ 

Wis} _b% n>2 abn νύν x+y =Z2" sll : BANS Al oy, 
POF SS EU 300 -ς Pent lose peril Ml AS 
Segohmeds LINE May bho MGIbctt 1994 2 Oe 
ee fe που σ ιν JA bfonee 


A leebra 


ye 
MATRICES 


“Number, place, and combination - the three intersecting but distinct spheres of 
thought to which all mathematical ideas admit of being referred’’ - Sylvester 


“τί 41 wily Ὁ 

PL tt UR LE ABE συ κυές ιν! HSH κ 
SOE AIK IE LSI Lf SEF Ubu ® 
as 

88 


ΒΦ 13 DESI 


-ὠκο SFM Sp Mov L£ Sepa oust κι eile SUH 


LSE elle NS PU Ue Sure γι Sl tele 

a a et SK SIME MU Ut Abn 21 

OPS EMU rec BS SASL be AOI AE St 

Net Se gh GetasE ttn Af 

(Mathematical Short ἀῶ ὦ. ἐν bs bs ἐς πο. 
ee VL ELSES Ble ὁδοιυ Ξε κβαῷ eat 

(James Pesky re 18502. £ er Saul 6 Ore bs Ce 

ch LA ti Kye GW L Sylvester) δέ! 

ζῴρς ὑσιρήγυνα»ις οὐδυσυιύι. ΖΞ.» Ὲ SRL ust 


WL» φως όμως, 
eb UE Whe Ul ane ‘ : 
Gg DD aati Ne USGL ULUe Ket Lew 


PF mes'S y six (AZ! Udit KM 
3x —2y =4 (1) hk ebibel ἀν FL 
2k Dy =9 (2) is +1880 -° discriminant ’ 


Sep ile & PL WAL, PU Se we dt Vet fis λυ δυν 


Ge Be ear lilee 
(Guassian BA 6 OWES Ut-ot EL G21) PU Ceesne yee 
υδε1901.- be thstyly ee 


ΓΝ Ut Lx NI ile aU of ft Elimination) eT Said wt steve 

LARA Na tev tbe Wa AZ VLU! Und Kee Ue” 

te Soe ery Edi pier 
TR Sit, Mathematics ΚΕ 


(Formation of Matrices) SHh Uap 4.2 

-ς Ube Uta PUI UAL Ute Ae 
eZ E Mb ( γ PEL AU EAUUAS (10) if-utes του ν΄ 

E( ) MLB GELCUAS αο DINE Doles NLA 
-ς. Suche Nef, ae Ler | 

ἀξ ει νι» 

be Arittisolr stay folaenE συν 

UtJ™ 7! of 10 ras 

Uist 4 wl 8 ULL aL 

Utes wl of 6 ied 


NL UGA Cutie te be eth” iA 


10 3267 . us 

(i) | g 4 ᾿ - My 
5 
] 


6 ἘΡΥΡ᾽ 
t 

Us ἘΣ 

ses 


EL LpUP NPBA See LALO 


Matrices 


MA Brule CLS Lyfe McA oui SBE (i) 27 
bh ΤΡ Gul Urily ἽΝ 


φόνοις. CLS Set Ly SMe Aor Set αὐ IOP 
- UGGS Lap fmuMeAneusl 


τς tlh pe IP WIL γ᾽ "9. 


᾿ς I He NE IE sah 8 Ree OO ῴωι 


Leth St be PER alae! ALB XY xcauce ὅξΞ a thie Fr tr 
-ς WANE HN ee ASE BU SU SH het Pe RUHL Uy 
Ue στο 
2 0 -Δ l 
3 -ὃ | " C= | 0 | 


1 Ὑ 1} Ϊ 


SSH -42. 
PSL n wl mb AHL 
εὐ n ried m Sur AU 


11 “12 a ae 
A =| 922 Ὁ a, oo Gy 
a ἃ ..α .. a 


μι m2 μι" mn 


υἱᾷ A=Lailmn b Aaa) EMF LAW K Colt VL OK ay, a1, atone Ue 
CPE NGL j 2) BOL i, aij lg, 11,2,3,..ψ.Ὁ..92} 1=1,2,3,.00000. 


4 5 3 
~ Ons S ous) So's 823--| 5)» A= 5 2 i tl Jt 
UPS 


= —— i Ι = ‘ 
3,a 6, 4,, 2,4,, 7, a,, ὃ ,. a, 9 


= ee? | Ts 


a =4,a 


Vie ἴα 
(Order or Dimension of a Matrix) stot οὔ Fe 4.2.2 
-ς- (ie? mbyn)mxn 236 A Sur Aion pe n ries mu» A SRA 
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1 2 3 f 
4 2x3 go ALLY 3 prior AUK «A=, 5 -)͵υλ 


-ε tp bh Ss Bite n SP lyre tbh Surin m Sin tye mxn | 
(Types of Matrices) ῥιϑιίω ὡς 4.3 

UU SUA ALT 
(Row Matrix) Us ὦ 

B=(3 0 5)» A=(534 1) Pee titrutea thy KL 
-ὐς« ZV 13 1K 4 wk 

~—1Xn wb Pe A= (aij) pn Lures 
(Cotumn matrix) ἐμ (ii) 

-ς.- LBL tll f Pee TRL 


1 
e-(2| aw a= (2) Sea 
5 
Ute AV 3x1 al 2x1 wk 
-ς- mx] wb SKIS A= [aij] m1 Lure 


(Square matrix) uk Oy (iii) 
-ς τι} foo ὅποι, tours Pell 


30 2 
12 
υξκδρι 3 μοι ΒΞ 1 5 -7 wi A=( 
; — 76 1 3 4 hays 
3x3 


-—m why A= [aij] mxm Lures 
«δι» νου Za Sold LA ae, Peo «ff IR Jo Al1 222,033, «2... Amm 
(Diagonal matrix) U/*% (iv) 
Live See ει Pe ας “Ae VLEs 2.2 chit eee, Po Gri 


3 0 0 5 0 
tut Ake 3.2 ςι B=|0 00] 4 A= ( 0 2 
00 1 


a; FJ cl aij = 0 S -ς- mM ok Pers A= [aij] mxn Leeks 
Matrices 


(Scalar matrix) WLAN (v) 


pride eth RM Unie VL acu URAL 
70 0 
tut Lo 32 A B=l0 7 0 a A=(? 1 
00 7 2 
0, =" i#j 4 
-ς "3 κωυΐξν: aot - af Ss : cet SS A= [a ij] mxm Lures 
(Unit matrix) W256) (τὺ 


ehh Ub L ben n fle thy Rit 1 WIL Atel Uk afi 
LiPe Ve ete Ab 


ΐ 1 0 0 
tue Lo 3 9) 2 ZZ I, = 010) 4! π᾿ 7 
1Ai=j - τς 001 ; 
VO 7.9; NaS IL A= (aii) mn SO Lig tele 
ALAS 


(Null matrix or Zero matrix) «=U 4 Pops (vil) 
-ethynbe 0st 0! pele tl Ke per hh 


Ua πρῶ,» 2x3 sh 2x 2 O=(5 50)” 0=(5 7 srEJSe 


0 


7. 


Uae (Transpore of a matrix) abt ig. 
Jie Αἴ al A) ὅωις tn Moe Suin€ Ul z0 a UH χρέα ΟῚ «ὦ 7 
᾿ς eth te (Ut xUrs 
Τ᾽ ὃ ΒΒ 22 Z , 
A -[2 ‘ dy A=(, j A Ai tLe 
“ἔμ bij= aj LE | = 1,2, ...m 49 1= 1,2,...n eu AT = [ bij ] nm ym A=[aij] mn Agate 
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ὀνῃόνοξε pride 5 Uae Lfs: 4.1 (δ 
τ ὁ ἐξα Ey (H) aa δ 
we icc A 2 Gvaidbturn 5... 
τὸ ρου ὄρος. OAS ASE aI 
ee nb ta Ly Kiiberes τ 


Mon Tue Wed Thu ΕΠ 


A = 88 90 86 84 85) 2 = H/88 90 86 84 85 
54 56 53 52 52 ~ L\54 56 53 52 52 


-< p/sbier ---ὦ (Fae ἔνε. ἐς γέ. (Η) ἘΠ 


Oi he iia Sfp lech 6 GEEbLb GL mG ati tf 4.2 ὧδ 


5) 


poe Oe 

po fo | 6 | 8 

ae a a 
ALE 4x3 wh 3x4 εὐδιξει» 
BELGE DAS I 3 x4 tout 14 


5 0 1 10 
UF UA 4x3 4 ton br Eidliy BuUlz a-(: 15 6 | 
7 12 8 
5 0 7 
-ἰὐδνηῥιδιαυξο B=|" ᾿ ᾿ 
10 9 8 
1 4 8 Je 
6 2 5 ,, 43 
8.42.9} 4135 U" Gi) Sen ts (i) 5 2 A= la; |= 37 0 SAG} 
re’ 2 (iii) 9-2-1 


τς 4x3 206 A Ζιᾳέιβομ 3 wih” 4 ut AU (i) | Vv 
PENS 3th dO SR ay =-2 UPS - a= 1 Z bz a IBS eh’ ais Gi) 
a, =2 ΖΞ με vee 2,» (iii) 


sexe) Matrices 


4.4 Je 
a, =|2i-34 Ler hlL Zt A= [a,] σι» 2x3 
VC Aiuy 2x3 κυ - J” 
a a a ᾿ 
Ae | ΠΣ “3 
a 


21 a,» a), 


J= 1.2.3. i= 1.2 δου a. =|31=J| ex 


ay; = [2(1}53(1 = | = 1, a2 = |20)-3@)| = 4 , 213 = [2(1}-3(58)Ξ 7 
αι = [2(2)-3] = 1, ag. = [2(2)-3(2)| = 2 , a23 = |22)-9| = 5 


aa(1 Σ ἢ εὐλψα 


᾿ 8 5 2 Z 
~Zectly (AT) ust AT det A=| 7 


ὃ 5 2 ‘ 

Ων | ii ὦ 
ὃ 1 

Α΄ = | > =p Leer dei Canisaurt A υκες ΑἹ ἘΠ 4,21 Α 77" 
2 4 

τς τρία as Ua ey AT λέν (AD)! CALI 


T.T 8 5. 2 Lhe 
= (> 


BK Seth, aly =a Srebife υδύρι 
(KAY = KATA L Goal ert As! ce BY =B af 


Uo tei StS fenet i Lt 1 


(0. 90 22 6} 
: | ἘΠ es 1 ἰ. | 
2% 400 500 
ἘΞ 200 250 
Getz 300 400 


luelsUKar- Bytes xe Suto oy ph isE ek 
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Lew 1x3 3x1 ἡ συκᾶς 13 μού 8 λές 6 υξυϑές 2 
Bap b nek 
Bok tHE fs 3 


1 2 
3 -2 6 7 
-ὖ 3 " 
(Yl ς 7, (6 45) | α - | (ii) ] ἼΕΣ ; 1] 
ἽΝ 2 4 58 9 


sutEinle οὐ υκυίλικον 8 tun 4 
Ute wy VE ution 30 {91 5 
EE ANKUR AX [ai Zrii bn 2x2 6 


(1) ἃ Ξ΄ = Gijajy=2i-j (iii) a, = i—J 


ἘΞ 
UE ZANE ORY? A=[ai ori Lin 3x2 1 
(i) a, = ὦ Gia 85 Gy g = 2-3 
fj 2 jo 2 


1-1 3 2 
Apyk a32 sgl 224 Gi) eA 0g (4) A= | 5-474 | ή 8 
Se δι 5 97 8 


' 2 3 
Zech a6 A in at | A 9 
5 0 


(AN =A μα A= 


1 2 3 
2 4-5 | Al τὸ 
3-5 6 
(Operation on Matrices) Mut 4.4 
Lf Sts ene 2 Coy ee Cy.) BE| col SUt Atel 
ΡΖ. 
“ων, 2s Sans (i) Ne τρῴίονο B = [by] man ust A= [aij] mxn Umar 


6 3 
Ute nL yee Sd ttle [- 5 5) ysl 9 Ὶ ἘΣ wh Si 
1 5 


-αὐήρν συ δέει [ς s)4(, 5) 47 
Matrices 


(: 5 t) - (2 ° oY ak 4.6 Je 
591 5 y l reel 2 asl x,y 
-ξι νὰ nlp δ let KE ς. οἷς ἢ 
2=4 μίγεθ, χεϑ-ς te ONL Liv (or δ 
4.7 Je 
ba " | ᾿ ir ae 
νυ SEL et lu tK, 7 
ΖΦ y=6-2x Bobb Grrre tn 3x=31Hy wl y=6-2x Me Lil poe 
3x = 3144(6— 2x) ate be Je 
3x =314+24-8& 
y=6-2(5)=-4 wi x=5 ghz 
y=4 wl x=5 
(Multiplication of a matrix by ascala) : ~/e- Ce ASU 


= [bij] mxn Ute νυ πες- κε k (nd Aina [aij] mxn ples 


bij = kaj AL ji cht 
_B=kA Ut UAW Sle tn Io B Spee ee k KLE LL A UU 


LE PEAR 
mals 2 S)=(M BM) acae(S δ 8) Act 
4.8 Je 


1 2 4 


-Eaihy 3A 3 A =| ον 112 
-ς- ὕν Ub 3A Se ne ee 3 SELL A rod 


34 = 3( 2 4 ἽΕΙ 3(2) a” 3 6 a) 


3 6-5 34) 3(6) 3(—5S) 9 18 —15 
: Addition of Matrices Sus 
ee GNA LOL yt re NhLud 3 wi 3 τες th 
rv ory 
i " 72 be a i 80 μὴ Ly 
~ \30 90 65/ UY? ~\42 85 70) υὐ 
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ESA WASPEL Bt A AEE Soy JE A Uti; 
45 72 81\ /51 80 90 
A+B=(50 90 “ ' 85 δὶ 
(45451 72480 81490 εἰν 152 171) 
(39442 90485 65470} 172 175 135 


ESSA St 96 LV PLE Pot wh PLL IM Se tape VOI 
ς Liat 6 Ser be Sorel Aste - ut 35 ALC Met lel 
-ς bbe Σ “δή δε τε πες 


7 
= [cij] mxn ors OLY Bul A Lute Sentolew B = [ij] mxn ys! A= [aij] mn ἤ 


B sl AU Poy OWS Ae CG Ἐξ. _ Cj = ay + by ee ai eR 
εδι δὲ Eth Sow ath ybe αἰ δύ 


Z it 224 8 3 2 - 
ng Sieietly ΑἹΒ B=(, >) as! A=(% 9 ἢ SSP? 


τς StOS AH Bl A 2x2 ail Bul 2x3 gob A εἷς τ 
4.10 J 


‘ Ν 3-147 5 6 -2 ᾿ ρ 
“Soe ὦ — { — Ι 
cil A+B #% B=(5 9. 5 ) igi A [ 0 42 7, 


Aa ESEE Bus! A ths 2x4 2h Bul A SZ a) 


5 6 -} (ΣΤ 54) 
10 4 2 2 8. 2 9 


-(735 6-1 —-2+4 a) 


A+B=( 


14+2 0+8 4+2 2+3 


cae 2) 
3 8 6 5 


J A+B =( 
(Negative Matrix) "2 ἢ 
ὁπ -A=(CI)A -2 γ᾿ ολυνιι δ Sib - SURGE A = [ail] mn 
by = — aj abt J γε" -ΑΞ [δ ij ΧΗ 
(Subtraction of Matrices) ὦ P>UU**< 
A-B=A+(-I)BSEU ANAS AB ζω inL guSsl+ B= [δ 1] mn ss! A= [aij] mn SI 
σι Ξ a, — ὃν at i “911 γε" A-B = [cil] ὧδ 
Matrices 


4.11 Jt 
ie yn ud 4 4. 4 (κι (Diet programme) Abel LSA Ais 
᾿ς byl wiL iAbue B UK ett AUK 


a=(3 40 28 ee -(3 35 27 41) Ὁ’ 
142 38 41 30/u% 40 30 34 27 }υν" 


a 41» Weight loss but Wise ars ANZ? 


ATT a ie 40 28 nk ioe ἼΞ: 27 μὴ "4 
VEOH AB 42 38 41 30/ \40 30 34 27 


3514 

meal of a 73) Addition) neat OL 4.5 
(Matrix addition is Commutative) eG SUF Fe ὦ 

A+B=B+A λυ Leben bt Bul ASI 
(Matrix addition is Associative) ς. dy -GUU (iD 

A+ (BHC) = (AtBHC SUN Ue EL oS Cul BA SI 
(Existence of Addition Identity) θα 2: (ili) 

A+0=0 +A=Ade SK be mxn fi Mie eG KM wrt Glu 
a Kee boy χη Q eee 
(Existence of additive Inverse) ar SU (iv) 

A+ (-A) =(CA)+A=0.% -Bt+A=AtB=0 le ths ae6 AS BAT AUK 
UIE A RA «. 


ctl ees Ζ.9} ye x οἰκί .1 
“ ὑπ τ “sf 


0 47+ 6 


2X + y 
x — 3y 


0 2 
}=( 93 ) Ahh y al x “ 


φομυῤφγλλεας 2.3}. {1 57. 3 


΄ 8 -1 3.2 a 
C=2AtB AB etty CuK B=() 1,5. 4-|} |) Ae 4 
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. 5 (8 2 Nae a 
2 —] 10 ΕΊ 
a( 5 )+>( HJ=(5 ) Aes bu a6 


He ¥ ul X In χες ͵ 3)» ax+3¥=( 4 7 SV ἢ 


Py ul x tn [}.3[5)-})5 8 


—y 
-φξ δῦ O o=(5 5) a 4-ῷ|} 1) B= [2 174 9 
(i) A+B=B+A Gi) A+(—A) =O=(—A)+A. 
Ϊ ἢ 4 12 20 4\ _ 
ce 0 2) a-(1 =o s} a=(6 2 i) A 10 
L=" ἢ Ο 32 2 4 6 


A+(B+C)=(A+B)4+C. (ΞΟ μῶν κ 


FG yo t | te GOSH KITE. PLA GL dd nes Pty Ie SFL i αἱ 
ah Oat laa (spread sheet) a cc τς οὐ J Lo) 


aes πῶς, ὑσποι πρ τάξει 
τας 1π| σ΄ π᾿ 


Stoel | 25 | 12 | ὃ ὁ 
Store | 22) | 15 σα oO 


Bethy Cart) δον ιν turing UHILEL YH 
-ε υὐρωκο σοί G6 Seo Sonity rt 12 
Uz ---- 


Eas 2 oe τ:----. 


pe π΄ 
— 
Ces NIT ACHT Or Mee, 


Mairices 


(Multiplication of Matrices) — SU 4.6 

Stale Lic eS 5 μος 4 See Sa διψο A 2 μος 3 GE LAY 
ee SLSCIA FIL i-e 85 wh E10 eA S 
sh 40 Abe co 3x 104.2% 5=40 See pble 

cess 65 See 4x 1045%5=65 εξ 
UPSET IAET tee FLUE ASU KIA 

ha? (2) 28 (ὦ Aub» 
δ" Ἡ' {μονα 
ἜΣ bel fakin 4. Ὁ 8 AKU wed SS tle AP 

SEL P WNP oer Lt 4x 8 45x 4=F52 3x 842x4= F32 


ebay (Ὁ ad (ὦ Auk» 
sel 7 (5) 3xX84+2x4 moe 
t& \4 5 4 4X8+5x4;/ \52 
᾿ς έφόινχ AN i ter SUK AUK Udell she 
ew @Med @) Abs 
ie ἢ i ᾿) 3x10+2x5 3x8+2x4 -(4 ΕῚ 
wld 5 5 4 4x10+5x5 4x84+5x4}] \65 52 


UH ep SBE Ke Ne SAU Stig πε JES! 
Yo ἡ Ke pull pelt id ELL Ke pon pn Ser £ il 
UL Gale ee AVE 
Lf SC nA iE Sr thee Feo AUP VL He UA nO ne poe 


eth bo Pleo AB in B= [ ει al A= [: " ή 

B=(3 (τ 1) 
ested ΑΒ Suid ὅς νι Serre we LB Β Ar ey 
2 =i) @ -9\ Ὁ 8 se 

Ξ εὐ τ “a)=( "" 
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SS ΑΒ LEZ WG ASIUAS 1 berth Ue ie go Βα A:2 by 


ALS ys 2! 
Ι wi (° * 2(3)-{-- 5 2684 6D 
3 4) \5 7 


AB KlsesoS ABZ νῷ 2 IBS Bley A: 3.» 


Ε - ) ( “a _{28)4+(-)D5 2(-9)4+ (- 7 
3 4) \5 7) ἃ 3(3)4+ 4(5) 
<I FLO B phde Spar f A: 47 


(7 “ἢ ( “aie 2(3)+(-—1)5 2(—9)+(—1)7 
3(3) + 4(5) 3(— 9) + 4(7) 


PE LES Moher AB: 5 by 
εἰ +(—1)5 2(—9)+ (— "ἢ Δ [ Ι = ἢ 


3 4.5. 7 


3(3) + 4(5) 3(— 9) + 4(7) 29 ] 


4.12 Jt 
er QI Pp pode Py PF ἐς One Aon Er 
On Fe ὌΥ 2. 
ἣν 
<a GURL B wb Ss BL A we! (i) 
eC le AB LAME 


2 2x4 206 ABU KEP να) 
a EIS URL Babli S UBL ACI a 4x3.206 Blx3 gol Ac (ii) 
τς Ons herb AB fz 
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G2)C)-() ae 


4 5] Ὁ, 
_ SX 2y \ ( 8 
4x+5y/ \13 
«ὁ Poole Suge 
3x + 2y = 8 2 4x + 5y3 = 1 


— 3x4+2y-8=0 4 4x4+5y—13=0. 


tn LiL Shee ἡ σϑέ 


x y ] 
2 —§ 3 2 
5 —13 5 
a ee 85 ΕΘ 
π΄ -26δι4 (Νχ,͵ —324+39 15-8 Ὁ 14 7 7 
,=2, v=] 7 
᾿ U/ 4.14 Je 
: 1 0 _f{a b - 
Α΄ — (at ΦΑ = (be — ad)I, Satan h=(5 1 A =(¢ 4), 
V=AxA LAY WP 
at. ale lie ie} (1) 
c d/\c a act+cd be+d 
(a+ dA=(a+d)(° | 
σ ὦ 
_ a +ad  ab+bd 
— ; (2) 
act+cd ad+d 


etn be (2) ws! (1) 


a’ + be nee} ble ΜΉΝ 
actcd be+d actcd ad+d 


-("™ 0 }= oe — aa ᾿ 


A —(a4dA=| 


0 bc — ad 01 
A’ —(a+d)A= (bc — ad)I, Ze 
(Properties of Matrix Multiplication) eta" υκ 4.7 
Ue PCAN ~My feo PSA buen tl SIH 
‘AB =AC (iii) 2! αν BL ASU ον AB=0 ὦ (yee) AB#BA (i) 
ete B=C Sh Se ttly CHG HEL A UU 
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2 aa(2°).se(}2).ca($$) va(58) Lui gaeue 


01 34 34 
BzC/ AB=AC (iii) 2! UtU TK P22 Dl A See « AD=0 (ii) AB#BA (i) 
LEE Ieee PSL PAL yh 
ee pS (i) 
AB=BA JU% νιν)» BA ws! AB Slslyturesty Bal ASAI 
Bg 4.15 Je 
. ᾿ Z 5 Ὁ. ὦ "Ὁ 
Und Thrall tose BA 43) AB ¥v B = ( 6-1-5 |» A= | - 4] ἡ 
0 3 


Ut Us BA 21 ΑΒ ὔρ-ς- 23 27S BU Kale 3χ2 AUP 
8. --7 
us! ως} - 4 It ᾿ ἢ 


i a Oat = 
72-42 -244+7 16435 30 -17 ‘51 
=| —18+24 6-4  -4-20]/=| 6 2 -24 
0 Ὁ 18 0 -- 3 0 -- 15 18 --3 --15 
8 --7 
9-3 2 78 -- 69 : 
a-(32} 2} τ “τῇ AB#BA μπῇ 
0 3 


— 
Ke 


-< HAI UKE AL go ih 
εὐ APOGEE pL OOL eo tic Aut 
(Matrix multiplication is always associative) εὐ Sok Ap, fe (ii) 
IL cise ὅς _(AB)C =A(BC) ete Motte Cut AB UtK EOS 
: τῶπ as ett 
(Matrix multiplication is distributive over addition) Pa ΒΕ if od, ye (δ 
-A(BIC)=AB+AC @ateMbute Cu ABUL 
uns Me δ cle fine «(A+B)C = AC + BC (ii) 


A (B+C) = AB + AC SB A=| 2 1} 8: > | emf | A 4.16 Je 


-1 4 6 7 
2 5 11 1 6 
B+c=(6 1) ς 3} 10) 
st a2 (-1 a Ν | 
ἷ θεὸς "ἢ 1 10)" \ 5 34 () 


Matrices 


(3 2\(-2 5 3.2\/11 " 
aprac=(_4 “)( 6 +3 ks 4 
“612 15414 3-10 346 
DOL Ses) (90 ais? 


| 
εἰς ᾿ [ἢ i 
( (2) 


A(B+C)=AB+AC  -a tne ute (2) ws! (1) 
(Existence of Multiplicative Identity) : sz βαρ, Civ) 

bn 36 Se PEO KINI L τς tS AMD τ μου heuet Hale 
Ute BUY Sita AA 

ie 1 ibe n KU ete αἴτια τα MUR OSL n 


th RI MILL I 
4.17 Je 
‘ ΠΝ L oY gz 
2 bh Pe SKOOL τυ AI=IA=A 2 Quan Ἀπ ὦ 
1 3}{100 140 0:38 Ι 3 ᾿ 
ἜΝ ΞΞΞ ΞΞ — ΞΞΞ . 
a t 1} , eee. a) ᾿ ἢ ᾿ Μ 
ay ,, {1 0\f1 3) {1πὸῸὸ 3:0ὴ (1 3) 
ΙΑ ρ 4¢ -s)-(ors ae 2)τὰ 
lid AT=IA=A. 


(Existence of multiplicative Inverse) 223637 (v) 
U? ΑΒ ΞΒΑΞΙ SxU AU BU KG Lib α ot Ale Kop hon nc AS 
athe αἱ le thd 6 A US Bie πα ob Pe KOOL It 


4.18 Ὁ 
υβξε prbiine ASI _| > “ (23) πξοω 
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2 —5 


(ΣΕ 1 τ τ ste Jala 1)τ-| τοῦ 
wr (SSC aS ΠΣ ἤοι 
PL e pr fil PUSH UAKE ES te 


(Reversal law for Transpose of Matrices ) Uithid ee ie-? (wi) 
(ΑΒ. -- ΒΓ ΑἹ ἧς. Ob ΑΒ “μι βίων ἐλ» Bust AS 


_9 4.19 Jt 
(AB)'=B' A? SEL In B=(1 3 —6) "ΑΞ i) 4 


5 
2 2-6 12 ed 
AB=|{ 4|(1 3-6) =| 4 12 -- 24 = 
5 5 15 —30 
2 4 58 
(ABY =|-6 12 15 (1) 
12 —24 —30 
1 
BTA’ 31(-245) 
“6 
2 4 5 
-|-6 12 15 (2) 
12 


ξυμμίξας rK ode lel " ἴς ς Ce PSone ἃ 
(i) AB, Ue ΑΞ|α], ,8Ξ [b] 


ij 14x3 ἢ Y 43x2 


(ii) PO, Um P= [Ρ,} ae [4..} 


YW 44x3 
(iii) MN, Um M= | [71° N= [7], (iv) RS, UR Fe [“]. 


2χ2 = [Sih 


Sx wimer— AS 2 
ὦ (2-04) (5 1) (3 τ) 


4 2 
(iii) ! 5 ΠΕ | im (_§ J(2 ~7) 


Matrices 


V5 E10 X20 er Apess fed Ge Ful heoere thes AK tyme syipAbT 
τς ὀφκεδιλίυν 3 Ane 


UM UPI alo tyes λιονουξ. SRL LE SEK lGuth; 
awh GSCI Less pls 


1 2 x O x O A : a) 
= . | Zee se κω | 

(; iG ᾿ ᾿ 9 ) Abas yal x 
aA y wh x Ie ax=C Aut A=(7 5) X=(*) ,} e=(7] Al 


5 Py 
A?—4A+5b=0 μῈ -υὐϑν A=| | 


° Util LZ etl) BA us! AB x B=(3 4 23 a=(* ΕΣ 


4 0 
121 Y 
(AB) C =A(BC) 2 Gd sn A=(", ; ,) B= : wi C=(2 1) ἤ 
2 
" 5.2 
(ΑΒ) Ξ- Β΄ A’ &  ῆμ Β a= ἢ ἢ yi A= [ ᾿ A 


ωυξέεκίεξ PSU ΒΞ Ε. ᾿ yi ΑΞ [ : ; Shut 


«ob S)(e)-0r ae 


᾿ —] 1 -4\ κα 
(A+B)? Ξ A? + 2AB + B? OAS 5-| 3 5. γι τ [ 2 


4 6 0 9 


Se AC + BC us (AFB)CF fal ΕΝ ΧΕ ᾿ Ai 
(A+B)C =AC+BC Sut UA 
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9 


Al 


.12 


.13 


136 


44 J” | 
~< Urey ein bv 3 .1 
-ευὐκοκ κι.  — -e VROpLIV RE (A) 


UKM ILI SAL (D) -ευξλυξκλήκί ©) 
Sa SROpLi A= [ail] mn SHE .2 
(A) m<n (B)m>n (C)m=1 (D) m=n 
r _ (3x47 5 \ (1 y-2\ Z 
AGES y abate [ἢν a aad” (s g ). .3 
1 1 2 
(A) -2,7 6) -Ζ 7  ©-4,-4 ©2,7 
= 
A+B 392 a-( | HAL =? 3 A 
—3 0 
(A) (0 0 0) (| 
0 
(C)(- 14) (D) USE) 
Sor RU de 2x3 mb RMS .5 
(Α) 5 (Β) 6 (C) 2 (D) 3 
᾿ 8 4 D1). 2 
dS xn ᾿ 3 )=4(4 »)A Ὁ 
(A) 1 (B) 2 (C) 4 (D) 4 
ab BA In 4 x3 “οὐ Βυδζωις. 3x 4 sb AUS -} 
(Α) 3Χ3 (Β) 4x4 (C) 4x3 (Ὁ) 6155 


ab AY Ax( > , aC 2) SA. 8 
(A) 2X1 (B) 2x2 (C) 1x2 (D) 3x2 


< Biv BA=1 4) AB=I (Κι κῶν BalAA 9 
(KOE αὐ = (OU KUM EEA) -A 
" . Ν 1 2λίχ 2 Z 
sent vaae (L2Y(2)-(2) 4 


(A) 2,0 (B) 0,2 (Ὁ 0, --2 (D) 1,1 


Maitrices 


a 1 -- 2 Z 
-ς-. Bx A+B=0 us! ἜΣ : Ε΄ 


(33) ὦ (FZ) (43) φ( ἢ 


~~ A? my ἜΝ κ᾿ fi 


16 4 8 —4 —4 2 4 -- 2 
(35) ΘΦ[Σ 6) Θ[ 3) (6 3) 


le APOE Bus! A= pxqug7U Bi mxn Con) re A 
(A) m=p (B)n=q (C)n=p (D) m=p,n=4q 
po « (2 δ, B75 
ee Sax " "ςἠετ) 4 | 
(A) 8 (B) 4 (C) 2 (D) 11 
b\ 42 
-- ς- ΑΞΙ SUP ἜΝ ᾿ A 
(A) 1+ a°+ bc = 0 (B) 1— a°+ be = 0 
(C)1— a— be = 0 (D) 1+ a— be = 0 
A= «my A= aj=i+j wIA= [ai] mo / : 
1 2 2 3 2 3 4 5 
(3.3 (34) ©l45) (63) 
ΩΣ . (-10 b 1 0 
LOAN AY d us! ab, ¢ In| 0 ale 2)-(4 1) 
(Α) --1,0,0,--.3 (Β)1,0,0,1 (C) -- 1,016 (D) 1, 0, 0, 0 
-¢ BUKIn A+B mar A=(5 . ή 
10 6 2 ἢ --ὐ 8 2 
Moi) Ο[9.1)] [Στ] Οἱ 7) 
2 
~aeS xd (5 x 1)} -᾿]Ξ(20) f 
(A)7 ®-7 © po \ * 


-- es LeU 4 Sere .“-Ξ δ 9) OIL oir Seti 
(A) (AB) =A'B’ (B) (AB)= AB’ (ὦ (AB)"=BA(D) (AB) =BA 
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.11 


15 


.17 


.1ὃ 


.19 


.2ώ0 


ER 


SA E28 
weed Li Gel H 


ee ΧΗ “οὔπι IB n ate m SU HA 
-~ m=1 NS Li 


= ae i le PBL 

-ς. m=n Ne κᾶν 

izjU&¥ aij =0 ὐς He ia 

(PPL WD i=j gre ai—k wl izj Uy τὸς RMI 
i#j & aj=0 wl i=; UY aj=1 Ay Ke 


A= [aij| mxn 
A= [aij] mxn 
A= [aij] mxn 
A= [aij] mxn 
A= [aij| mxn 
A= [aij| mxn 


<b YU Kee Nt υνέυκή 
Util Gui ιν. Bul A ἤν» Bul A Umea 
κέ,» Bul A ή ς A+B =Bt+A (GSK 


οὐ κέρδη. Cust AB Al (A+B) + C= At (BHC) Be δύ 
6% mxp “οὐ ABU ae ένα nx p 236B Ur reas! tm x now' AHA 
ΑΒ “ΒΑ Se OL AU piel 

υπδινοξφυλο « (AB)C=A BO) Cue WA PAUU 


(AB)! = BT.AT us! (AT)T =A, (A+B)! =AT+ BI 


AB=BA=1 AiutUMb7Le pf Bl A 


_~B=01A=0 SU%Sa9 AB=0 AI 


88. 6 & 888. 888. H H H H H 86 


ao 8886. #& δ. 46. # 


eb AL 
Ve Si tutta privet, «ας USM Ged SAY ut 2003 eI 


ULSI M ef Hobie Lido Le beste 


ὧν + bd 


SACS bile FL SOAS Susy “το ῥόνωρ- Phble_stlec UL 5% +2007 
Lise ei fer LL να 


ee) Matrices 


ων» hod in Κι. ,9.. 
COORDINATE GEOMETRY 


No human investigation can be called real science if it cannot be 
demonstrated mathematically - Leonardo de Vina 


ul 5.1 
Alle Bi Saree th See Ha Th 0 
OL Ale Slee th Ib (NL AIL Fal JIL eer 
walt LS te bi tt si Ales Sea He τ 3 a " 
Psd yt ob Gur AL Pile tect : "2s - 
᾿ ei Ube (Rene Descartes) 2-3 ξ- “Ὁ ὑ 
Ke WISI IL es Pic abo SiC LK EAL 
Vet 1637 (La Geometry) Ue RV IL σοῦ 
SAL tel by Ave APL I 
SVE υἷε, a Ae Phebe tL LIF 
bk a, Hi ($2472 (Pierre De lemat) LAS UO One, 
LGR I1692 Wt ole ὁ. σἱκυμυτ O37 


ly Bee 


; LASS 
ὰ . . e +, P 7 b ny ᾿ | 
(Gottfield wilhelm Von Lebinitz)) Pa ls Fae Fully bs (1601-1665) 


(ordinate) ὡἷ. (abscissa) ble? Ube le ne ht a be Ze JV 
WAGE bit “τορι PS a 
Wee SOBL on Ke tere gia Hi id why Pr is 
Ew ει, μων», bBssu! Pet pe πὴ SES salve OU: Les # 
Lobe Se bulge Bk etbibedatoyiy ble tee Libel 
Ly fibre Kean Leela 
ἀός. 52. Proteus mn Aun 
ΖΒ μὰς ἡ e Se} ne 
a8 0S Be AL Lute Bt AB SP APE /Ut 1636 
ite burr SB Kouta Ben Lee Se 304 SF Bes Ho Fe eu” 
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Merge tere PSU. Ue ted 12 SeduLusB wi Ape νές ¢P 
y SAG Lite 


-ς SL (x,y) APA FHL (origin) suf AS 


SiS, Bde P_ytetz D ul Cee plat irt i xe Bul P 
-ς. Ki oma κἀν 


2 Lut ABPE us! APAC.£ 


AC od, ΑΡ 1 
PE BE ΡΒ 2 
Sen Δ 0] 
PE 2 * " 
x ΞΞΞ a ree! ἘΞ ἘΡ 
— 60-x 2 BE 
y 
2x = 60 —x = 
εὐ σι x= 20. UA! 2y=30-y =» y=10. | 
'΄ς- p(20,10) 7B iba Susy 


Lf Sis blob Po Az ce pel ἃ ALL pl 
em Mad f lm bibs if AB p(x,y) LIS ζν Ie LG Bx, V2) Ay, yA? 
AP _l 
PRom Ste B(x 5y2) 


Spb 5.25 
AF =CD=O0D—-OC=x-x, 
PG = DE = OE - OD=x, -- αὶ 
PF = PD-FD=y-y, 
vk“! ΒΟ = BE—GE=y, —y 
οὐ δῆ APGB us! AAFP Uy 
AF _ PF ΑΡ 1 


PG BG PB m 4% 
ἈΠ. 4 Al ΡΕ ἰ 
PG m BG m 
x—X - 
= ι. t = yy, a 
x,—% m yy m 
—= mx—mx, = ἰχ, -- ἰχ — my—my,= ly,—ly 
Ix + mx = Ix, + mx, ly + my = ly, + my, 
7 Ix, + mx, 7 ly, + my, 
= ΜΕΝ = +m 


Coordinate peometry 


be detipeendS ζῆι Ses Odd ut B(x2,y2) wlA(xpy,) 562 Pb 


ρί Ix, + Mx, ly, + my, the 
\ l+m ° l+m 

2 bebe Sole! 
UK SAB IES 2 EI yl VL bly 


(Results) uC 
Pie te ted $1: m hose PBS ABBOBLWE UY Bipyy) ot ACcpy) οὗ (i 


-- 1 Ν Ν 
-ε«ῦν δ m Pehle (25 dal ly, =) 


l—-m ᾿ Il—m 


et teed 11 eduti MS AB BOW: μα: ABA (ii) 
etn oe LGW! m=1 μι El Ube 


(aA 21), M HSU" AB 


(centroid) Ypyserh a (iii) 
ΒΕ, δι σας, y3) “1 Béxa,yy) « A(cpy,) (vertices) LUL A ABC L473 


-UtUb22£. AABC «CF wsfAD 

-ς “οι eS λεῖοι -οὐὔ ἢ. κ (concurrent) fi Fr Se ΣΝ Se_ pse og 
-< G(xy) “κι AABC 4? 

τ a %) D S056 BCL 
SAD U5 GY Sel wes Sat 

we tH ted χὰ edt 

ει PL νωξ -..} .. 


7 x, +x ++ 
a a ES a a es ἷὧἱὦΣ 


=G(7%**: 17% *9s) 
3 3 
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ie toe ae yt yet 
(ae) Ser Reh VE Ul νυ“! Cea0e) , Ory 


5.1 J 
Seis wis BLbLus (-1,4) v3! (3,0)L6 
BIMBOBLVLUS (ray) v3! (py) SB > 


| xX +x, γεν 
A(3,0) M(x, y) Bc-1,4) M(x, ) ) μί 2 * 2 
Fig. 5.4 


BESO BLbEUS (-1,4) 3! 3,0)b6 .. 


M(x, y)= M (254,044) = M(1,2). 


5.2 Je 
esis Le hed § 2:3 νου ζιθύνδ. μ΄ (8,10) v3! (3, 5) ὦ 


_Unbbcé» Β(8, 10) 3 AB, 524% -ὦ 
et ted f 2.1.9 εν AB .»" P (x, γ) ise, 


Α(8,5) P(x,y) B(8,10) Ix. +mx. ly, + my 
: = 2 ] 2 1 
Fig. 5.5 P(x, y) 2 ΤᾺ πὰ ) 
l=2,m=3 a! x =3,y, =5,%, = δ,» = 10 ωκ 
2(8)+ 33) 2(D )+3(5 
ρα, y= P(AR+M) 20080)! - a5, 7 


5.3 Je 

ςς el σφόμει PC2, 3) Bh WL bd us B(4,-9) us! ACB, 5)ῶ 
«ἡ B(4,-9) 3) AC3, 5)» ὥεξζ 25 -." 

a th tend f [: πὶ «σύμ! AB P(-2, 3) AP 


| m 
A(-3,5) P(-2,3) B(4,-9) p(=2 ΣΤ, 21+). Ρ(--2, 3) 
Fig. 5.6 ee ” 


(1) 
x =-3,y,=5,x%,=4y,=—9. Ux 


Coordinate peometry 


(4)+m(—3) K—-9) +m(5)\_ 
tem 2) 
-ς ὕπο buy Nolte x 
41- 3m __» 
l+m 

=> 6/=m 

oe A 

m 6 
l:m=1:6 (F 


te bad f 1:6 bidet) P Si AB ἘΝ 


5.4 Jt 
esi SE UP leh BLbE use (—2, -3) ws! (4, -1) 


Cae | ς 52,3) BC, » wt A(4,-l)bbe 2» LSS - ὦ 
laid bbe νὰ A trout Bea, b) 4! Α6, ») A? 
a a νὰ AP=PQ=QB Ute See Uf ABR 
A(4, -1 2. ae 
= "Fig, 5.8 πὰ et bball ted S 1:2 ΑΒ. αὔρα 
th edu dS 2:1 AB (Ὁ sus! 
2 Ι 
“Ἄ“ΌῸ ὃ βω3 Ut be by FL bk eo 
Fig. 5.9 ρ[[(-2 206) (3) Ζ- 
1 1+2 ᾿ 1:2 
ο("-2): 1 3. 98 τ 9Ὲ) 
2.1 ᾿ 2+1 
aaa (61) at ρα )τρ( 36:8, 352) 
5 7 _ 5 
-9(0.-2) = P(2,-$) 


-ς- P idler’ AQ 4) Q Bibles PB Shes 


7 Std. Mathematics 


5.5 Jt 
-Ut C(5, 2) 23! BG3, -2) A(4, 6) UL toe Sp er Bee 


le’ G(x, y) Sper Gedeed Neh yt (3, Vx) 516, Vo), py) | J 


A(4,-6) 
σα, 9)- (5.55.5, 2% 1%) 
Ε Ε (x3, yx) = (S 3 2) 3 (Xp, yy) — (3; =2) 3 (χ,, yp -" (4, —6) 5 Uk 
- υυιύ δά. ci Σὺ (5,2) ss! (3,-2), (4,6) 
G(x, y)= G (44349, a 2 Ἐ2) 
B(3,-2) D C(5,2) 
Fig. 5.10 = G(4, — 2). 


5.6 Je 
Seb d S PIU UL WS IP νος 2 Ὁ, 4) 4! (8,2) (6, 1) ,(7,3) A 
_Ut D(p, 4) 3! C(8, 2), B (6, 1) , ACT, 3) μιν ὦ 
Ut SBE Se pr nL Uo Sirs eee oe 


DPA) C(8,2) 
δορί... “κι BD nae AC / 
7+8 342) _(6+pPp 1+4 

L— | £8342) (Sep lee) wy 
eae) ΗΝ ( 7) = [2.3] 
oo? = ZEST Sse-S aut x 
p=9 


5.7 Je 
C εἰι(ξτερζιθέ. δ μ7΄ BO, 6) v3! A(4, 0) A 
-< (equidistant) bebe Uri (YEAOAB (Ὁ LAacbiurlr Ou! x 
SII AB=c (44°9,9F°)=C(2,3) : ἡ 
-ς. γα, — x) +0, —y). bb Lo6 Q (λυ) I P py bbSUEb A 
det bLes6 C(2, 3) v3! O(0, 0) 


OC = ΝΩ-- 0F -(3-- ΟΣ =V13. 


Coordinate peometry 


ἘΠ soba C (2,3). A (4,0) 


AC= V(2— 4} +(3-0? = 7449 = γ13 


"φόρων C2, 3) v3! BOO, 6) 


BC=y (2-0 +(3-6? = 449 = V13 
᾿ς OC=AC=BC 
~— wi Sal Url (VL ABC le Cg Ὁ Saf 


᾿ς Fp bE IE C Bbw AL OAB yslAlAo elt 
Sees Peo BLE Ως 3 
(0, 4) 43! (0,0) Gi) (5, 3) 4 (1,-1) ὦ 
Ut beer UL alee Sp So Boe 
(10, — 2) 43! (-7, 4) « 3,-5) Gi) (12,--16).». (2, 7) « (1, 3) ὦ 

lobe Springer Li GBL AS Lez (6, 4) Spb Art | 
s/o so 6 I Ue (8, 5) 23! (7, 6) σπέος (1, 3) rebel 
D(-2,4) IC (2,7) B(5,3)«A(1, 0) beGAn bed Sb 2 
UVLO Wau ξιςς δι 

186M Sd S3:2 Seobrg(BOBLbL whe 6,2) 2! 3,4) 

_s hey 

6B We Sted 1:6 obese BL δ. μή (4, - 9)...» (3, 5) 
errs 
UybAS aP=2 AB ,P SL, ABM .Β (6,4) wl AC 6,5) bow. SAP 
see Pe κυ 

Seid be So tele B (—7,4) v3! A(2,—2) 

Se yid we KO κυ  δόνου LS B(0, 6) 4! A(4, 0) 

ς ed x SEB Sd US (1,—7) 11 (6,4) 

See EO saa. he pod Y y MOBIL κυ» (2,3) 91 C5, 1) 
Se PL Fab SULUt (EK 5, 3) 21 (0,4) «(,-1) Sued 
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«θάμ 5.3 
AS <tc le τορι hee 1 J UH e de Suzl, PSU Ζ UU le USA 
© rE Jet δε ALG Un Sot BL UL tlt 


WUE re ttl ABC AYP 
-οἱ C (x3, y3) 43! B 2, 2) « A 1, 1) 
#2 ΟΕ! BE< AD Uf LF x 
EF=x,—x,. | DF=x,-x,,ED=x,-x,, e£b 
36 ABC et = 3 ABEF οδ΄ 
+ 36 ADFC οἷ 
— 36 BEFC uy 


+(BE + AD)ED + (AD + CF)DF -- 5 (BE + CF)EF 

1 1 1 

= 5 (}) Ἔγχα, 4) τ 5 ΟἹ guy Picea) τ 79% ἜΣ χα, — %,) 

ἂν — Yq FH, τ HY, Ἔ HY, — HY, Ἔ Χο, — Hz — λον + HV, το λον, Ἔα 


26 AABC .. = ae (Y, -- ») +%,(¥3, — ¥,) Ἐκ ΟἹ — Y,)}-Sq-units. 


BA AABC SUM SUL ABC 2% C (x3, y3) 1! B(x, yn) A(t 1) HA 


1 , 
7 ἰδ (Yq — V3) + %(¥3 — Y,) + %3 Οὐ — }}} ULB, 


eth lepth plo are iL Ἀβιά, 


enter ΠΡ c (x3, 3) 43! B (X2, V2) « A(x], ¥1) a ABC 2 


LARK ψῦςς σῦς ψν % < A Sue At κα £ fs 
pt ee | 


δε 


-«-ι be δέ Fe See OF X3Y1 43! X23 « X12 SL sts 
Coordinate peometry 


ASO NAV nbe δέ 24. μὰ eS GIS X13 439 X3ZV2, X2V, ~/b 
7 ] 
bet σία; +X, Ys +X) — (Δ. + X,Y. + x,Y5)} milf 


tbs ACL Gt 5.4 

Un Oe iL Sat Wes Abii of bet 

Lb tothe C (x3, ys) 1 B(x, 92) AC) HOE « ABW 
nt Inge bod tee 33 

Eb eo ἧς tls C (03, ys) 29! B (2, 2) A x1, 1) HOPLAPP 


2 36 ABC eb 
5 (1: + X,Y, + X,Y) — (% 9, + XY, + X,¥3)} = * 


— XY, +4), ἜΧΟΙΣ, = ΧΟ ἜΧΟΙ, +49, 
<< ts (Converse) by Sut ΣΕ Se, tae ft 
Une Cal Be A »ὦκ γι λῆς. 0 6 A ABC Uf 
By ἐόν 5.5 
-οὐ Ὁ (x4, y4) 48) C (x3, 3) « B (2, 2) « A(x1, 1) UL ABCD ΤΣ 
Δ,’ ABCD G7 = 26 AABC+ 36 A ABC 
- Τα; τ πὰ a5 X,y,) " (%), as wee) τ χ).}} 
+F{(%,, χα ee  ἀ2}}}}} 
26 ABCD tw 7 
=F {(%,), + X,Y, + XY, +X) — (XLV, + XN, + Xs +X Y,)} 
(L) 
σία 2X MID το, ταν IY} VECO 


Fig. 5.14 ethyl Tetley oUt gure PSL 5 
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ge 22. πειό fst ne andes Ὁ Gal CG. sede 
BML SB ieed Ae SB 


1 Ai ee ας δ 
2 Rete ye yee a) 
~e Gute Δ L (expression) be ey | 


1 
7A ἜΧΟΝ, TAY, THY) τ (XQ, TAY, TAXI, FX V4) Fe 


y 


5.8 Je 
(1,2) ρα 
Ut (-5,—6) 3 (3,4) 
I he SMAPS FES bf: iP 
τ C(-5,—6) 3B (—3, 4) A(1, 2) σα; 


2/6 ABC a 


_ 1 
> αἰ»; + X,Y, + %,Y) — (X,Y, ἜΧΩ, + x,y,)} 


Ι 
= - φ π(4- 18 --10) -- ἰ-- 6 -- 20 -- 6)} 11 —3 —5 1 
Met χὰ, 6 OL 


= 62 +32} =22. υἱειῶ, 


5.9 Je 

a ὅς F C (a, - 9) 3! B(-4, 1) «A (6,7) CULL Ulm IG 68 26 A ABC A 
Seed 
2/6 ABC a ; J” 


5{(6 + 36 +74) —(—28 + a — 54)}= 68 . , , 
-,. = a : 
= (42 Ὁ 78) -- (ἃ -- 82) = 136 Aue hf" ᾿ δὴν ἄν ἢ 


= 6a ΞΞ ]2 — Caz 
5.10 Ue 
-Ut γῇ C (6, — 3) 1 B (4, 0)« A(2, 3) νει 
16 ABC ad ao 
= F{(0- 12+ 18)-(12 + 0-6} 1 Ce 
=1(6- δ) =0. ——— 
2 SNe 


Ut BALGE Z sF le 


Coo rainate peometry 


5.11 Je 
ete nd SSH 6 DL Abn P(x, y) BH wOwLWLUS (0, b) 91 (a, 0) εὐ 
a,b#0. tur *+7=1 GS 
-ἱ γῇ (0, b) 43! (a, 0) < (x,y) SBC ὦ 
a PibeeL ben be We le 


— ab — bx —ay=0 


bx + ay =ab 
- 1fana N47 xN\H a 
fore ab ea 2 toe px y ~~ ] 
Cee ae Net 
BHO: weer ah. i 
χ D(2,3) §.12 Ji 


SoS να Wee (2,3)! (3,2) « (-3,—5)« (4, -2) ὦ 


2 Ye en eS MUriwid bY Lb bhiuide 


Uv USA Cs, 


Ut D(2, 3) 43) C3, - 2) « BC 3,-- 5) Α(4,-- 2) 
Fig. 5.16 


D¥ ABCD ὅν 
{(420 - 6-:9 -- 4) -- [6 -- 15 -- 4--12}} 


1 
2 
a 
5 2 


= 4431+ 25} = 28 LENG LOS ἘΚ OG Ε; 


-- 2“ -5. “ -2° 3° Ν᾿ 
Ae 


Srl Sibeted eo bGL 3 J 


(— 5, -—1) 4 (5,-- 5) « (5,2) Gi (0, 2) 43! (3, 0) « (0,0) Ci) 
(-1,-- 6) 43! (4, 5) «(- 4,-- 5) (1) 


eb sd Sa BMY -E LB κ΄ λους AVL Bu 2 


Un 2A LULZ HGS) 
Ci) (0,0)« (4, a) « (6, 4) 17 
Gi) (a, a)« (4, 5) « (6, -- 1) 9 
(11) (α,--3} «(8,4).«(- 1, 5) 12 
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UUs hbbL Bie 3 
(9,9). (-- 6,--2).(.-2,--2) Gi (—2, 1) 3) (1,2) « (4,3) @ 
(— 3, 4) ws! (6, — 2) « 3/2, 3) Ciii) 
Sebreb Sk ote Abils 4 
(9, k) 43! (3, -- 4) « (2,-5) Gi) (4, 5) 43 (2, 1)« (k,-1) ὦ) 
(4,-1) 4! (2,3)<(k,k) (ὦ) 
UP LVE PLN Se 5 
(1, 2)  (4,-1)« —5,-6)«§ 3,4) Gi) (3, 7) a3! (4, 2) « (7, 4) « (6,9) (ὦ) 
(— 4, — 2) 49! (5, -—5)« (0, 7) «( 4,5) Git) 
εὖ =1 εμέ ᾿ς, 2 JUnz si (0,1 4! (a, b) «(,0) Lit 6 
ς- ΚΕ 0 shy 
(0, 3)» (2,1) « (0,—1) PUL es Hose 361 ς ἰλδες ἐ δι ον aby a 
tee seh UL eet ἜΠΕΣΕΝ ty 5 dees mors 
As 5.6 
(Angle of inclination) W 2.9} 5.6.1 
th AS xl esti 
ee ΔΖ. ΡΣ α I 5.9 x ut 
Ut EL will ΣῊ] Aste slid bd blr 


ma 
h 


vse 5.6. 


[a 


UtZ£ (gradient) οἱ | (slope) wie tan 0 Ix 0 Ayit+ysli6 1 A iat dL 


= τονε. m συν 
0° Ξ0 <180° θ0..90᾽ υἱᾷ σι ΕΣ -. m=tand 


Coordinate geometry 


Un£ Z shoud μζ συ. si 5.6.3 


<0 WIZ Σ B (tp, 92) 9! Ασα,» ὥς 1 A BLA 
0° <0 <180° 9490° Uk 
ὑῶν CLS χ ABE Sule 
ὍΠΩΣ ae be! 


i AF b3f4, BE A wish BE ws! AD or? x 


ie ΓΞ trees δεῖν 


“ AF =DE = ΟΕ -- OD=x, -- αὶ 


μ--χ͵ τι 
Η----- Χ, ------.- Εἴᾳ. 5.18 BF= BE—EF=BE—AD=y,—y, ssl 


ἋΣ /yepay 
/DCA_=/FAB = ® 


χ ἐχ, ἢ ce φὐϑδ A ABF 


ΟῚ pete bul Me ΟἹ μ".) 


σε ξ bed us (x2, y2) 2 (x1, y1) bw m= x —-x = 
2 


4.0 ἐ90᾽ Shee MF, LU 
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LA SL Sire BUC yi 5.6.4 
οἱ my vf my UlkIUt θὰ 11! θὲ AL eR A Sy wh ty bE GAY 
UES Oy 3! 0, Peso « Ut Ge b wl) οἷς 

᾿ς tan@ =tan®, =» m =m, 

LUN Gee gn SIPs vot oof i > 
PS | 
Ut ρηρινῥυδοϑυκόνου Ae 

bP Sb Sort KUL ylk- 5.6.5 
«δ. ΔΕ. B (xp, yn) 2 ἃ αἵ» »ὺ δώ Aleut bbws by at ly APP 
«οὐ mp wf πω» 
-< CRB Cm, y,) A 


Fig. 5.19 


τς y,—-y 
ὉΠ: ᾿ Als ἼΞ ΝΕ 
3 1 
6 1 o's » 2) 
Ou of 4 a ere 
3 2 

Ut ABC ο""ιδωιν» 


AB’ = AC’ + BC” 
=> (x, — XP Τί », τὸ = (ἃς πα ἔτ, —¥)* + (4, - *,P μι mes 
= τα τα τ νον: 
= (x, — x,f ale (y; 7 ν τ (x, = ἊΣ τί 54. τ ys) 
Ξε, αὐ) τὰ τ, — x) @,- τὸ, τὸ, οὐ 
Ξε ὦ (oy i) PO) tO 
= 2 (x, — X4)(X, VF 20%. — V3) (V3 1) = 0 


= (¥.— V3) (3 WF (%_ 7 53K X35 — %)) 
peas) 
tk Ve 
ΝΕ _ 1 
= mm,=—1 l i ie 


[ΠῚ [1Π|η ---- l jon ble parti ort gud eo, ΤΠ" Jal my ωμμμή 
aks Unb Le pyle bP udm ΠῚ) m; =— | ΓΕ ΑΝ, 


Coordinate peometry 


5.13 ὦ 
| ΙΝ 
“SF Cla Ok eat) ea ae 
0° < 0<180°, 0490". ἕν  m=tand Wits nO UIE bh v 


1 


a ae ὁ -- θ- 30° 


5.14 ὦ 
~< 45° “ρους 


ς- m=tan 0 ὌΠ 0 ΕΣ ων 


alt 
m=tan45 => m=1. 
5.15 Ue 
Sey e buds te (1,4)! B,—2) ὦ 
ye bud te Ue (X2, ¥2) “9 V1) « ma τι : 
ὦ | 
U6 Es Sd He Ue Εἰ,4).»6,--2) -. 
. 442_ 3 
rs a a 
5.16 Ue 


Ut C (1, 2) 3! B(4,— 1) 6 A(5,—2) BUG Aa te nd σι SL oly 
a 


— y , 
=. whe Base ty Wel (x2, y2) 49! (x1, γι) SB 


Hie 
ἘΝ χ | 


“με AB Wd υὲ μ΄ B(4,—1) sl A(5,-2)« κι = 2 =, 


αν 
“μέ BC ,4. ὁ μα΄ C (1, 2) 3! (4,-- 1). m,= ott =| 
Wie’ Βαυξωκ AB iy 
εὐ B us! 


-Ur bs fi Cui BceA.. 
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5.17 J 
sea cs (—3, 2) 4! (3,3) « (4,0) «2, -1) bb AE EL σι iy ly 
RG Wo Sri 


υἱεῖ Ene? Ὁ (-3, 2) 4! CB, 3) B (4,0) AC2-D) A if 


, —_ O+F1_1 
Web AB= 449% 
S 1 
UECD = 373% 
Wik AB= Will’ CD 
UI CD sf AB LY eres (1) 
= =O -- 
| JAD = +1 =-3 
A(-2, -1) | Fig. 5.21 ” —3+2 
Wek’ BC = Wie6 AD 
Ut Sal AD yl BC id eevee (2) 


USIP OWI KEL ABCD Se tyecbe (2) ul (1) 
< CWesiSiHLi ABCD -. 


5.18 Je 
See COWL EAI Ut C0, 1) a! B(- 4,5) A (1, 2) UL A ABC 


UOBIL ABC & CFI BE« ADA >: WP 


A(A2) = 
E wll 6 BC ; δ --ὶ 
orl ΒΟ «ΑὉ ὁ μος 
C(0,1 
B(-4,5) Ὁ Fig. 599 (0,1) wie’ AD -- εν mm, = _]| 
Wie6AC = 1=2 =] 
0-1 BE 1 AC 
wi6BE =-1 "Ὁ 
; " 5.2. 3 nek 
ΙΕ AB “.4-1 5 
Wl 6 CF = 2 CF | AB 


Coordinate peometry 


bE Pale fzik ots 


0 Ciii) V3 Gi) 56} 


1S) re I Pose Ὁ re em be 


90° iii) 60° Ci) 30° Gi) 
“ον, bcs He bie hs 

(3 + V3, 4) wf (1+¥3, 2) Giid elas! (2,4) Gi) (7,2). B, —2) ὦ 
“»“ορρῳυῃΖ en) aay δ " 

(- a, — b) ..9} (a, b) (1) (0,0) 43! (5, V3) ὦ) (2, 3) ws! (1, 2) ὦ 
Fe IGE BE bcs (8, 0) υ2 (0, — 4) Wendie lates! 
Sob pie ΠΡ (Καὶ χ ABU ABCD ὅν 

“κε AC 5 Gii) “κα BC (ii) “κε AB (i) 
eb’ BC pistebryle6 ABLe GPL x«BC oy ABC (oul Slee 
Uw ALBL εμέ σι SL 

(— 5, —5) 9! 2, -3)« (4, 1) Gd (4, -- 5)..9} 3,-1)«(2,3)@M 

(1, 5) v3! (—2, 6) «(4,4) Gii) 
Ly tal LhebiuAF 0,b +1) (1, 2)«(@ 1) OL 


I SAPL bs Hd δ» Ὁ (—2, 1) ul C0, 5) valbs δ. ws B(a, 5) sl A(—2,3) . 


ered S a 


In So7°L bs Wod_US Ὁ (5, b) 6 (—1,—2) sls brd_wet B (4, 2) a! A(0, 5) SB 


esd S b 


Nu M et Ab GGL. AC wl AB Aut C(8,—5)«B(-2, 4)<A(1, 8) SUL AABC . 


-ULUIY BC "ΜΝ SAG tial elle ΜΝ Jum 


Fe WL FubBL Lut (4, 1) 21! (2,-9) «6, DWE EL 
Sele iL Sey Lut C (4, 5) 2! B(-4,-5)«AC5, 7) BL AABC . 


.1 


.2 
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εἰς» (-1,-3) sl -4,-3)«C2,2)° 0,2) Care tend Yer ων» 15 
eC Wo Sali ει. 

Ζιφ, ες; DC1, 1).96 (6, 4) «Β (5,-- 1) .4Α {-:2,-- 4) WLS ae Shenk 16 
ren SilrT wal 


cal S Es 5.6.6 

ZR pxtqytr=0 chl-Gerdtt y wl x (variables) «τῆξις L rae wi CLAY 
i 28 LUIS y wl x ed Abb Sebel 2 Lib ἀκοή δῶν y whit x Li” 
Ly Ibytlcule dat L σύας ις diene L tebe d σι (δ νόθος 
br tO SCL i LB 

UefsalPls Gi) Bu? ὦ BPG 


BOLL AG Baw 
bis Piss xe Lb Gud x GL 
(a) os” 
οὐ bell x sl y=0 Salt κί, χέρι U(x, y) Bit x LA 
th Gus x «γεοζυ! 
~~ y=0 ΡΝ ei 
BRL L ostlek a? x (b) ux" 


Χ 
SIP LU ΧΕΙ, ὡξ 
| Κ' Sy 8 y Shih tz L« (x,y) pa 
Fig. 5.23 _# (Real number) ome Si Fae x ssl (constant) uae 


Pot κυϊᾷ-ς. y=k bl Shs CPL 2" 
WOE LiF x Ln k<0 “ΖΠριέτρι 9 χει, bo ink> 0 NSes 
be xGLan k=0 1 
-e BEALL LAY) σώ (i) 
fore Lf γε yGLY 


Coordinate geometry 


(a) ous” 
ne Re y al x= 0 Cult Al —2bz L(x, y) LC ἡ y LA 
tbe γεχεοζ,υ 
-ς χοροί y ~ 
(Ὁ) eux" 
μη νγ stabs SorfrtleL κ᾽ ye LSI 

<4 Poe BOS y μὲς penis x SL Ly, Le(x,y) BOL! 

-ς ὁ amet c UK-a x=e else Sis SUP yo. 
bub δ» γε ἥκον»ο ΠΝ, 
bbl Lut νει, κι ο«ο0} 

ἔμ,» y 3 L ox ἐξ 
Fig, 5.24 ὧ ssl δ» L SAS “ (iii) 
tb θυ Δ Ly πνουςευβόειυν L teu! 
ELL τὸ PVE OU nit, L ne 0 ALLS 
ESL UA Oke 6 L Box 
= tan 0 InePy ae πῆ Gi) 


m= 95. τοὶ = i al (x2, y2) 43! (x1, 91) re AY, L fi (ii) 


m=0 ΕΣ IL Shih (iii) 
te oe VE bite E bd ποσόν τ, Saitou 


FU Hy ὦ) U2 FUsi-uile ὦ 
i PE 2b (a) PL ὦ 
Q(x, y,) (slope - point form) . Sasi ~ ol (a) 
a ae ge SIL Q (x1, 1) le τὰ Yh L Af? 
Fig. 5.25 ri fe PWN ~) P(x, y) Sil nsec Q ZL AY 
m= ὮΝ «» M(x — x) = =) 


x — x, 


ares, cnty Se ἴων δον Wie 6s AU! 
AL (x, y) UF Ply LZiGE y-y= m(x — x) viene (1) 
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Leite ΟΣ yay elena (1) ehl-grdtt yal rele” Gi) 
LE Ute, Ls a CM  όενυσσιαξ GUIS y wl ret 


᾿ς UiebleS τ, As (1) τυ 
ct eH AKL χ. iw y CIM L Se ὅσης Οὐ eb Gi) 
ξυμ πα ᾧ ee 


(Two - point form) KF Sti (b) 


a 


Une ὦ.» (x2, y2) 49! (x1, V1) ΠΕ Ι, "»ιὀνξζ AY 
δ ζρουιέι, MALLE ρων L 
Ute Sie (1) μι 


_ 9 9 
Wie’ L m χ - 
ats L Sut xX, FX, 4 
-ς tn be (1) bY! 


δ πι 5 AS wy Beye .... ὦ 


X,—%X, Y,—Y, 


y (Slope - intercept form) . OS , μὴ ~ Wik (ec) 
Ι, <a eee yt Lal< τῇ whe’ LN 
a Oly L (0, ο) BB cc oh y'c' οἷ 
“ὁ αν αι, γὺ ΞΟ, £ () YI 
ο y—c=m(x— 0) Stn by 


Χ 


— y=mtc Φ i (x, y) Bo, by, ee (3) 
eee bs BE Lo le y=mx τὸ Ze 


O 
Fig. 5.27 


Coordinate peometry 


(Intercepts form) Ff, 4 (a) 
~UiLk bul a we Dele Hepes iF yale xe L bt 
_< UG, B (0, b) LF y le UU A (a, 0) 18 x A's 


“Ὁ AB; m=— 2 


, =) 
p20 = Ding) etn bute (1) . 
a 
— ay = —bx + ab 
Χ bx + ay = ab 
Fig. 5.28 XY =] atu bu Sa < ab 
a b ° 


“εἰν, b 62 y alia ob x 
ἐξα» Bryer -ς X+2=1 jnieeeaeres (4) 


5.19 Jt 
ee. (3,-- 4) wha SiAHL (co-ordinate axes) VA ρῦ lof ca bs 
USIP Καὶ νυ χρη e Se 3,-4) autre bee Lt LAP 
᾿ 
β -ς. -διϑγεθούςξ τιν 
~~ γΞ-- 4 ΒΡ L bi 
οὐδ 5 ἃ (ILL LOA! 


-ς- x=3 ἐς ρα ΙΓ,» 
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5.20 Je 
rai Ξ spy ssi 45° ἘΜ, 


é 


Wi-bLs m = tan 6 : 
= tan45°= 1 
sty c= 4 


ΡΥ - ule 


y=mxt+c 
_ 2. — 5Χ- 2 
yaxte = y ς 
cue Sebo. 5χ- 55. 2-0 
5.21 J 
4-4 μές ἀνε. (— 2, 3) ρου» 
wd 
(x,.9) =(-2,3) BU wie m= ἢ φῦ 
y-y,= m(x — x.) τς» PEs - yl 
= y-3=3(x+2) 
R= Sy Ἐ11-Ξ 0 slates SL: 
5.22 J» 


Seen Se hud ste (2,-4) a! (-1, 1) 48 
-Uf B 2, y2) Ay) BLL APP 
-ς. χχΞ2,γχ Ξ-4.} x, =-1,y =1 Ze 


oul Ses PF Sb ties 


= 3y—3=-5x-5 
Sx+3yt2=0 «ρα (As 


5.23 (ὦ 
Us istisd Se A συ. C (4, 5) 9 B(-2, 3) A(2, 1) VUL A ABCLI 
ato eet 


Coordinate geometry 


UE is EWE Gul boli oe 
A(2,1) ; 7 
ς- Ὁ BE56 BC? 


εἰ BC .D (=4t4 34>) =a, 4) 
ele AD 3 be 


εξ | ΝΕ 
“es (x,y) = (1,4) wt Oy) = (24) -- 


1-ἡ 1... 
Vol: α 
BC(2,3) “ΙΝ " C45) a —] 
ig. 5. “es ᾿ 
, Bx +y—7= 0 celle see YY 


5.24 Je 
Seen SE win 4 2! 2 «ιν isle H® x (Ssh 
oe Es =2 » ol ur 


ES blo Kotl- Sis Pek 


νι ee ἋΣ ας ὦ. 
Ξ + F l= 2 ai ΕἸ 1 
3 4 
3. 4 
= > a 
Ox + 8y-6=0 ς᾽ Ly 
5.25 J 
a 5 “ξεν le bie (6, -- 2) atob one Sis 
δ ας oH y ul ot x (EIT 4 
el 
ON obese atb=5 
= b=5-a 
he SE et Fife 
ως.) -- x _——= 
᾿ς: -- ; Ι1 -5 7 ae =— 1 


lid (5= a)x τ αν =a(5—a) (1) 
etn bye bre (6-2) 7 <bubbe (1) sf" be 
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(5-a)6 +a(-2)=a(5-a) 
= a -—13a+30=0. 
(a—3)(a-—10)=0 tr 
a=3 $ a=10 
(1) = (5-3)e+3y=3(5-3) ὅτ a=3 A 


— 2x + 3y =6 (2) 
(1) -ς (5—10)x+10y=10(5-10) 3% a=10 9] 

— —5x + 10y=— 50 

(=  x—2y-10= 0. (3) 


Up SETH se x 2y-10=0wl 2x t+3y=6 WW 


θέ OE) 5 ud x υ ΡΖ x ahem SE Le 
ἀπ δῖ 8. RIN GNPL eB eerstob robes, Ae 
LP λιν κι» 
-ς.-4."γ wi -3 Yl ὦ 
-ς- 3 6 y us! 60°Ulk*233 Gi) 
_-<ulkezali 0 υἱᾷ tan = % le C/G bb όκι3 ILLS νους 
elle SUA prt Hy ule ls 


(i) ΞΕ ἢ (ii) 5x =3y (iii) 4x—2y+1=0 (iv) 10x+ 15y+6=0 
ρει bE fs 
a te (5,—4) wl 2/3 wile ὦ a ie (1,2) w! -4 wile Gi) 


ς. 305 Weg Pile ὡς UGE WOW ULL (3, 1) 1! (4,2) κυ ρλευυίω 
εξ UPL piano bls 
(— 8, 2) ws! (0, — 6) Gi) (3, 6) 3! (-2, 5) @ 

wh Q(-2, 5) «PC, —3) φωτός He RUVLA POR 

Uf R C3, 4) 


Coordinate geometry 


UBL E Late nd rip sleu-Seb «τὸ 


(— 3, 16) 4! 3,-2)« (1,4) GD (9, 7) 43! (7, 5) « (4,2) ὦ 
tees VP cole 32 yy μὲ x LUush Patob rable Gis 
-ὦ 2 2 Gii) 3 al -4 Gi 3 2@M 


“λων asl x Les 


(i) 5x + 3y-15=0 (ii) 2x —y + 16 = 0 (iii) 3x +10y +4 = 0 


~—3:2 eo 4S etl byte (3, 4) ρας 
~~ 9 GY bb tle ὦ. (2, 2) Basler se Ign Shs 


U2 (sign) Vest LE Lure By KL Popo Se sud ste (5,-3) 
Util? 


-ς ξεν © oP x (Pus dite (9,-1) ρας 

eee ΑΒ In (3,2) B06 AB SLAVE, But A eA ee oH 

~ ew IUY EI 5 «ων © oP x (ete (22, — 6) ae ene Se 

ato seSE siutuy »£& ABCD (Rhombus) ξ΄ C 1,2) 4! AG, 6) “i 
-"ὦ BD / 

J μὲ 98 (3,-- 4) 49! Α(-2, 6) Vine ἀξ. P ss! 3/2 Wes hme Ses 
ee btl ted 2: Ὑ}Ρ MOB 


2 


20 


τιν bs 51 


Ure J Ut ax + by +c =0 μευ A BIE ir ide a 


-< 4:0 | ptO SEAN c ul bea Ule 


LIME ALT 
Whee ax + by+c=0 (i) 
eal Sis SHPHL bs ax+by+c=0 (ii) 


ll Sh8 SAL bs ax+byt+c=0 § (iii) 
ef w BETH Sn LS Ci “Ὡς Civ) 
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-ς-- axtby+c=0 Sea ae (i) 
-ς ρυϊχ,υτωμ» SUT 
y= — fx — 5, b#0 (1) 
et ORY Lil 6 (1) at y= met o Pe -οις 
ey  . } δ. Whe 
ς-υνε-.ἢ LL axt by +c=0 els: 


ν i 6 x 
sey LF aw Ck m= — — 


oll Sis ον axtbyte=0 (ii) 

UNH UWE MIA nS e tu Spe bh 
eax t by + k=0LL MIS Pheu αι UL ax t by += 0 lip 
lal Shs SAL bs ax +by+c=0 (ii) 

8 1 ιύουιξ Wht Ait ble pr Line teu Seba 
-ς. bx-aytk=02 Lyre aS k Phebe Ub YUL ἀκ τὸν το το lif 


ve ᾧ 25:8, ΚΠ» (iv) 
pues So loLasLis bn zb Un bie eed x Oy Leis Ire bel 


bn bbe os 
5.26 Ue 
ULSI 6x + 4y +8 =0 ul 3x + 2y—12=0 ἐδ ι: 
ὡς mi 6 x 
Wie 3x+2y-12=06" 6 ma=-— Ὁ = — 3 
ἜΣ as 3 
71» 3. 6_ 3 
ωμμϑ 6x + 4y+8=0 rae. m=—-f=-5 


USIP EB dolip m;=m).. 


Coordinate peometry 


5.27 ὦ 
-οἰ Le yt 2x—-yt+5=O0slxt+2y+1=0 Cae AL 


wie x+2y+1=0 Pp «m= FE _ 1 or 
ash y Z 

οἰ xy +5=0 Pe. gp OLE = =2 29 
wd τ 


- νυ mm, = -+xX2=-1 


UE EL duis 
5.28 J 
τς We (2,5) Bile GIRL x—8y+13=0 ρει 
x—-8y+k=0 lye Shs SPRL Ls x-8y+13=0 | τη 
ς bie (2,5) Ly K& 
2-8(5)+k=0 = k = 38 
~~ χ- 8y + 38=0 ll Sse se - 


5.29 J 
Lt bind se A Ut C (4, 11) 3! (6, -- 1) «Α (4, 1) YUE A ABC 
A(2,1) ρων 
Jk BC = Tit) -- ς oP 
- sy BC « AD BS 
Wee AD = 73 
B6-1) Ρ Cai) bles AD. y—y, = m(x—-x) 


Fig. 5.31 1 
y—1= ex — 2) --5 6y—-6=x-2 


elle SEs se . x—-6y+4=0 


em yle6 ets 1 

(i) 3x + 4y -6 =0 (ii) y = 7x +6 (iii) 4x = Sy +3 
τη 3x+6y+2=0 wlxt2yt+1=0 6 HG 2 
Ut? 15x+9y+4=0 wl 3x-Syt7T=0F BEG 3 
heed f a sum Sis ax+5 =3y wl y/2=x—p Κρ 4 
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Utley ay εχ. 11=0 v8! Sx—2y-9=0 Pb ΡΖ ἃ 
Send Sp Jun btLe pol px t 8y—7=0 v1! 8pxt (2 -3p) yt 1=0 Κη 
Seed S nied CF, Az sat 7x —9y-19=0 ca bsd_s Te be (4, 1) ws! (h, 3) 

-< te (1,-2) αὔριον Gs Girl ls 3x—y+7=0 

ante (1,-- 2) bis! ποονίζ. x—2y+3=0 Bete ened rag bs 
Sect St GL OnE wie (1, 2) us! 6,9 

wie bite CGE Sxt+y-6=0 wl xty—3=0 barren SEs 
VIP LAS ody Se (2, 1) us! (1, 2) εὖ 

wie die CBBE 3x + 2y+5=0 wl Sx 6y=1 Abas Senet 

~ UL 3x—-S5y+11=0 # 

2x +y-4=0 bE ICTWL xt 2y=4 wl 3x—yt 9=0 LHe mone Ge bs 
-ς Guy C BL x—2y+3=0u1 


LBL OWNS He BYU Ut C1, 5) 1 BG, 3)«A(2,-4) UUL AABC 


feeble 
LPL SG ed Se A Ul -ΑΟ C (8, 10) 43! B (8,4) A (—4, 4) YUL A ABC 
.-,.»»" Nab Shs 


tee (co-ordinates) sBE( LE DBL sf arly 3x + 2y= 13 a b3 
See Bish Ai net L Uy SLA 2x+y=8 wh xt+2y=7 A 

-ς- 270 (0, — 2) Bi 

6 x-2y+3=0 4! 2x-3y+4=0 by (end points) FE Pah Suseoe 
nS ise υδ. κ΄ (—5, 8) wl (3,—2) SB ICs 


ee PQ ule gu? ye Pre gu? x QR abe PQ=PR tet Wiss A PQR 
ρει, PR -ς 2x-3y+9=0 


Glevd Coordinate geometry 


=) 


AZ 


.13 


.14 


.16 


.17 


.1ὃ 


.19 


) ΘΙ 


εὐςιξωϑυδ, πὶ (3a, 5b) vs! (a, -- 5) 


(A) (—a, 2b) (B) (2a, 4b) (C) (2a, 2b) (Ὁ) —a,—3b 
P iW Sed 1:3 σν μα Bud β BK 3, 9) 2! A(1,—3) 
(A) (2,1) (B) (0, 0) (C) (2, 2) (D) α.-- 2) 
a te AB. Pe Ch, PF x EW bdUs B(14,—3) 2! AQ, 4) SEA 
(A) 4:3 (0) 3:4 (c)2:3 (d)4:1 
Sp Serb esed yc, (10, — 1) v9 (—2, 12) «(. 2,-- 5) LU 
(A) (6, 6) (B) (4, 4) (C) (3, 3) (D) 2,2 
2b x Jt lhe κυ LUG oS IPL (3, 2) wal (x, 6) « (4, 6) « (1, 2) A 
(A) 6 (b) 2 (c) 1 (d) 3 
BEM Nt & LB (0, 2) ss! (2,0) « εκ» 
Ubi 8 (D) bias 4 (ὦ UIs 2 (B) biG, 1 (A) 


DES Uec = UH (1,0) 4! (0,0)« 0, 1). (1) 
ὁξιᾶσ 1 ὦ) bias 4 (ὦ UIs 2 (B) UIs 3 CA) 


hrs NICs SPL x 
(A) 0° (B) 60° (C) 45° (D) 90° 
28 Soa tn -3 wt Cbs bed wi (— 1, a) us! (3, —2) 
(A) | (b) 2 (c)3 (d) 4 
“μεν bs Modus (4, 8) v9! (2, 6) 
(A) ὦ (B) 3 (C) -3 (D) -4 
Cis Ix t+y—-9=0 wl 9χ- γ- 2- 0» 
(Α) (--Ἠ1,7 (Β) (7,1) (C) (1,7) (D) ἘΞ|15 7) 
a OL BUIE y «4x t3y-12=0 6b 
(A) (3, 0) (B) (0, 4) (C) (3, 4) (D) (0, — 4) 
ebeule be bs Ty—2x=11 
(A) -7 (B) 4 (C) 5 (D) -4 
cla Ssh sd ie (2-7) Ba GPL x 
(A) x =2 (B) x =-7 (O77 (D) y=2 


"] 


8 


9 


10 


14 
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ere Hy wix £ 2x-3yt 6=0 6" ls 15 


(A) 2,3 (b) 3, 2 e239 (d) 3, οὖ 
wl yasb Slit (— 12, 8) wf BLotre ( 6,4) vn 16 
(A) (— 18, 12) (0) (—9, 6) (c) (—3, 2) (d) (0, 0) 
elle OAL 2n+3y-7=0 Bat bed te le 17 
(A)2x+3y=0 (B)3x-2y=0 (y+5=0 (D) y-5=0 
ele  μϑυὲ He (-2, 5) Bil GirL y 18 
(A) x-2=0 (B) x+2=0 (C) y+5=0 (D) y-5=0 
22S aJunbA (a, a) (4,6)<(2,5) bbA .19 
(A) —8 (B) 4 (Ὁ) —4 (Ὁ) ὃ 
8S Ie Me (1,2) Bey= atk Or bL 20 
(A) 0 (B) 4 (C) 5 (Ὁ) -- 3 
ele Se BL, 4 Phy wih 3 Ye -21 
(A) 3x -y-4=0 (B) 3x+y-4=0 
(C) 3x-y+4=0 (D) 3x +y+4=0 
Owe χε. sly=0 Eb _20 
(A) (0, — 4) (B) (-- 4,0) (C) (0,4) (D) 4,0 
2 Ok Jon Mort Le prt 2x + ky =5 43! 3x + 6y+7=0 ae aed -23 
(A) 1 (b) -1 (c) 2 (d) 4 


LE yh 


-ς- να, -- χα) +(,—y,)° ΡΠ Q (2, ») “1 P(x1,y1) ὦ Φ 


Ρ ibd SO ted f lim das! MO GLbe μή B (xo, y2) 2! A(x}, y)) 46 @ 
ae (72 + Mx, ly, + my, 
l+m ᾿ l+m 
P LE SO ted f l:m bose MwOGLvne μή B (x2, y2) 29 A (x1, ¥1) Lw & 


-ς. (72 ἢν» m1) 
l—-m * l—-m 7 


ae (4 Ma ae BSE BSL UIUY (x,y) 2G) Φ 


Coordinate peometry 


| PEM δ = UY (x3, ys) 41! (X22) ON) Φ 
1 “ιν 
τ Σιν =a) = 5 t% (Yo — Ys) + (93 τ) +430 — Yo)h 
= 
7 aA, T XV, + XY) τ (XY, + %zY_ Δ) 
Spaitp~fut LAC (x3, y3) 48! B 2, 2) « A 1, 1) Lie Φ 
b XV + X,Y, + X,Y, = XY, + %Y. ἜΣ), G) 
“κε AB= υἱκρ BC | Wik AC Gi) 
m= tan 0; μος be 0 “σέ Wf x ois 


he bbs Sake Sods ΤΕ. (X2, Y2) 43! (X1, V1) 
_ 7% _ Mary 


xX, — %, Xi — Χ 


ΡΞ ὃ Yor. m=-— ee a8, “μέ axt+ by+c=0 bs 


ὡς 6 oul 6s ortalkn Hye h 
Un Sle IL WAL Una WEI Gh 5 bea 


mi m2=-1 6 ot —1 νυ Wk unbkco i κοι. κι ῥιονξξυ 
lel A bs 
ἜΣ 


if x 


: 
=k 
ιν» ax + by+c=0 
ev 
ἜΣ αν 

- ο 6 ys! τὰ Wil 
(x) ) SLL! τὰ ol 


ale 


Woy He (x2, y2) a3! (1,97) base 


| ἜΣ ἴδε 2 
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wh, ‘a 


GEOMETRY 


There ts geometry in the humming of the strings, there 1s music 


in the spacing of spheres - Pythagoras 


Ul 6.1 

E che SU er Pre CEM me 
bate MLA Bu, vss Us" ν (axiom) ory 
Sere a Poe Il i At fe κὸν" 
ΡΟ ie? 


hth OL Kee MU ae ert 3300 & 3 5 ll 
Lertwe HvLsite δ᾽ εν σεευχθιις. 
BY UP PAVE κέ at pk κυλοτ 2 


Srqupecealonptubel deat 
i SS Mrs be κά, υὲ Ἰρε ει λυ give 
phrere te nde riL VM UPdE fut eeks 
WS 6 rei MBA SIME ει Seale dood tal lar 
Urls KL Sysssslo aa wt Lal Ala, ἘΠΕ eK (sI 
ἡ υ betes SUI GF UE ere tse 
{Pale bee SIP ΣΙ y Ui Cr J Gi 
UES Ws leet Se teehee 


< (Thales) eal is Wy Oty Ta “64. a ok 
tel fle’ Lie bolt 


Geometry 


jy @ 
Mmbove oi: ὁ 
Kt Ll @ 
oh et @ 
bray 4 
atte @ 


(ὦ 300 ) 
by 

CO Pe Sd 
Hepler Git try 
WILL i Mor 
-ς δου. 

PIE sab 
(7-4/6 (alogrithm) 
sb Get RL ALAA 


ay ae 
é 


Uo Suv SKA TLE BIOL ta 


Bs P3¢De P26 Pig AX Logs EUG Sb KAY «οὐκ ἐκ 
AP1 =PiP2 = P2D = DP3=P3B=106(Y AYA) Gye ur 
GIRL BC BM Ene DA IO CS AY sia stienL ste 8 
᾿ ἃ Ὁ Εἴ ας 2 


" AD= AR+PB+RD=3 Vb 


DB= DP,+ P,B=2 U6 
AD, 5 


DB 2 
my egal EC a) AE 


AE _ 3 ΝΣ 
AD _ AE 9 


DR = EC Wt DE|| BC Aut A ABC ti) 


ΠΝ ζ 1. Le tle ἐστί.» bE OER UT ἽΝ ΕΝ eur ols (fi 
LL sot dusts 1 verb ols 6.2 


εγώ 


"εν OGL tir ei 
-ς ἀεὶ ἌΓ δ, "5695... 2] ork Calsre 3 
Ut ABC Bs a As 
1A BEIPL BC 
\ κοὐ EL AC»! DS AB 
Fig. 6.2 e ao = a thet 
_# DG 1 CA ah us| EF LAB .-Ξ CD us| BE: 3s 


(: 
Xp 


-ς- EF U6 DBE v1! ADE & ¢ EF | AB LZ 
JAA ADE) = % x 0468 x UGI=%ADXEF wl 
JA DBE) = 2 x oe x OI = % DB x EF 
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᾿ 1 
2 (MADE) _ ZAP X#F an 


: 200" ἢ Ι 
ΟΕ > pBxEF DB τὰ 
ete νοῦ er 
- 1 
afd (AADE) = 2 ‘sade _ AE (2) 
by (ADCE) 1x ECxDG EC 


UU DE wl BC bY SIM Ll, BE ww(%L A DCE 3! A DBE - 
2’ (ADBE) = 3) (ADCE) (3) 
eke) op tee Se toute (3) al (2) (Ὁ 


(Corollary) 20° 
SU EL AC wig DS AB win GPL BC « DE ut A ABC /\ 


, 4Β = AC. ae ΑΒ AC 
©) “AD ~ AE (1) DB = EC 
wet 
etny be ek” (i) 
@tb _ c+d 90 Gof ¢ 
» 45 d AD _ AE 
~Ui ef (Componendo rule) J216s ἀχὸ ἜΝΙ DB. Ες 
" DB _ EC 
DB _EC Uy — AD τ, 
AD AE - ᾿ 
_, AD+DB _ AE+EC — 1+ DB -,,EC 
AD ~~ ~=AE 
: , _, AD+DB_ AE+EC 
MAB, AC. 
AD ΑΕ 
SUES ab AOAS Gi) 
ΑΒ. AC 
DB EC 


EGA iS BELE μόν: Se ee be ILS 


SASEUAS Bash Pac Ps Poe Pi bg LK ZXAY gli hy AX OW? 
AP1 = P1P2 = P2P3 = P3P4 = P4B = GE LLPA 


SCATWAIE C3! Qa Q3« ΟΣ «Οἱ bbz AY CHUA 
AQI = ΟΙΟ2 = Q2Q3 = Q3Q4 = (46 = 2 ULM YAY) 


Geometry 


«μ΄ BC»! PiQi αὶ 


21. 


| 
PB 23 


PB Qc 
UIP Le th BC 4! PQ) Sth Aue A 
δ — PiQi|| BC (1) 
Sythe Lif P4Q4 43! P3Q3 « P2Q2 UPS 


Lid AP, _ 


AP; " AQ, ..2 
ΔΒ OC 


ΑΒ, ΝΗ AQ; 


=3 4! PQ.1BC (2) 
= = 2 
ΒΒ Q:C 2 
=2 

1 


J) P;Q; || BC (3) 


AP, = AQ, 
ΔΒ QC 


ede £ soir bd Albee (4) ah (3) « (2) «CD 

ΠΣ rn SPL δὲ ra bsos ἧς οὐ 

ee SL UR She Lhe or si 

Saris SOrL τος 
we κε οι eu ei 
ἐμ Ce As 
{AC “48 UWL A ABC 1 BL 
SUP « ath E us! D Z| 


EC (1) 


13s P,Q, | BC (4) 


DE|BC :<t/ext 
Sf DF || BC wee SPL BC« DE /): ai 


᾿ς tn oy FLL « & DF || BC «ἔς Co? 
ΔΒ - ΠΩ (2) ε. (2) C1) 
AR. ΑΕ AF+FC _AE+EC ς ta Mog 
ae = a *, FC=EC 


DE| BC ® uf ben (Coincide) al Eual F me Maly 
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(Angle bisector theorem) 4 6i-tL 2313 


(SN te SEWN δια slit SOC fie σιόρυφουκγαλδυκι ei 


alt 
“or 


~ 
“=. 
“- 


etl 

(bs) Gi) ow 

< AD Getdusl6 ZBACUE AABC τς [1 

aly DS BCR 
BD _ AB 

DC AC : thet 
ee EBA ise Sx UP CE || DA: ide 

4 


etn be Le Oe AC I CE || DA «ἔς 
(Ls) ZDAC =ZACE (1) 
(2) 


(231952) ZBAD =ZAEC 
ZBAD=ZDAC = AD Sethi 24 $2 6) 


LACE =ZAEC Sete bse (3) us! (2) « (CD) 


CE || DA« etn! bute ABCE -- 


(δ nS CW KEL ysis) -ety~ AE=AC Ute AACE UA 


Wey Geometry 


BAC pag 


DC 
Boe (AE= AC) 


DC AC 
Nee, bs lz 


U- A ABC : εὖ 


«ἡ 
»"ἷς- AD «ὧν ὁμυθ να ZBAC 
atl Ui DS BC wi 
Poa ethan 


᾿ς U6 AC le CE || DA 
(4...) ZECA=ZCAD (1) 


a 


SC, ES AB RSE CE || DA: Gi 


(ς PLL Poy) an Gi) ou 


< U6 BP ICE || DA καὶ 
(23452) ZCEA=ZDAP (Ὁ) 
< AD itl ZCAP yf 
ZCAD =ZDAP (3) 
Se_tn ote (3) af (2) «Οὐ 
ZCEA =ZECA 
(Utd πόνζινις ὁ BEL Lysis) AC=AE alta bute AECA UP 
EC || AD« etn butte A BDA 
oT Oost 


— BD _ BA (AE = AC) 


DC AC 
le οι 
SOL tL yl 


Cale 3 Hb (bs ι) LT oy Pa ε Psd Fe ul ἐνῇ 
-ς- τ {UU εν (ὧς \) ὁ βηρρἣς ther tell 
(Gut!) (i) eur 
AD CEG AD 15 « UL AABC 2 tS 
Saher Se ducil 


9C = 4e 
DC AC 


= AD Getdusl® ZBAC: a t/ext 
ZBAD=ZDAC: at hech 


a7 ES BA ST a CE || DA ἜΝ ΝῊ Cc 
etn Mo Στ ς CE || AD & a? 
BD _ BA 
DC AE (2) 
AB - AB fe tn Pout (2) wl (1) up 
AE = AC 


(AE=AC)  ZACE=ZAEC etn bute AACE UI (3) 
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a tno tia AC UG CE “40 bY IPL 
ZDAC=ZACE (μὲ κιών staid)... (4) 
etn Kotte BE USC CE “140 bP Six 
ZBAD = ZAEC (Utd nae li SP)......05) 
Set butte (5) ust (4) « (3) 
ZBAD = ZDAC 
, AD «τόρ ZBAC 


: Ite bE Ly 
4 (eb L hie) byg Gi) eu 
Z J ix AD We Ut AABC τευ 
ὃ Ὁ Serer py, ν ψόαν" BCL Ke. 
Fig. 6.8 BD ΑΒ - 
DC AC 
ς- AD Ht ZPAC : et hexb 
ZPAD =ZDAC a thet 
LES BARS CE || DALnL Se C: aid 
BEL ee CE | DAfZ «οὖ 


Setn oe (2) “4. C1) 
AB _ AB. AE = AC 


AE AC 
a tnt bute AACE 
(AE=AC) ZACE =ZAEC (3) 


AC C66 CE wl AD bY SIH 
ZACE =ZDAC (eslidstlbsl2) Ὁ 
ata ς BA UG CE "40 bY SP 
ZPAD = ZAEC (xg) 6 
Sent oe (5) uf (4) « (3) 
ZPAD =ZDAC 
᾿ς AD tbagl ZBAC Ui! -— AD et ZPAC 
~via Re Lid 


waa Geometry 


Je EC In AE=3.70m Ag AD = 2 si DE|| ΒΟ AABC 61 Je 
A "a 
DE || BC Ue AABC ° 
AD _ AE sak, hk 
DB EC CK ye) 
Hee AE x DB 
ee . 37Χ353. 
Fig.6.9 f EC 5 5.55 cm 
“57 || OR SUAS ee 5 BiLiz PO Set APOR 62 
whey PT iw PR=5.6cm/1 -ς- a rs 
FLL MST || OR UL APOR τῷ 
PS ΡΤ 
TR=PR-PT=5.6-x Up << PT=x 1» 
Fig. 6.10 PT= TR) etn ben ε- (1) 
x= (5.6 -x)(2) 
5x = 168 —3x 
ig x= 408 = 2] PT=21cm ὧδ 
‘ SUUAN Eat D ὡς Plz AC 1) AB 4 Ut AABC 6,3 Jt 
~<A A ABC Sc4e# ZADE = ZDEA | AD _ AE 
D E DB EC 
2 
B “᾽ 
ee DE || BC el ey oe 4D 45 Ἂς 
ZADE = ZABC (1) 
ii ZDEA = ZBCA (2) 
a yk ZADE = ZDEA (3) 


ZABC = ZBCA Se-tn bute (3) af (2) « (1) 
-- AC =AB (Ute SSO Wo ἐφ ϑυπϑο 4...) 
a UI ssl+ A ABC if 
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λ 6.4 Ue 
Fal E« D ὡς Az CA “1 BC « AB Ui A ABC 
D -< EF || ABs! DE || AC "(κε κυ 
ΑΒ. AC Shan 
Ξ AD FC 
Fig. 6.12 : J 
B ig. 6. P 
< DE || ACR AABC Sal: 


BD _ BE 
DA EC Cen yk) (1) 


EF || AB -“ς-Ουὐ 


BE Δ (bY 2) 


BD _ £0 nine 
AD FC Seta Ko tic (2) ws! (1) 


BD+AD _ AF+FC (μην) 
AD FC ᾿ 


7 AD FC’ 
etl, DS BCU « AD Grtduslh ZA LA ABC 6.5 J 
Jes DC In AC = 4.2 om “! AB=5om« ΒΡ -- 2.5 om /I 


Sem 4.2cm 


< AD -τόμει ZA UL AABC J 
BD _ AB Ba? ak ; 
B δου ἢ C _ DC AC CS Kt L913) 


_ BDXAC 
DC ae 


Wd po = 25X42 


Fig. 6.13 


= 2.1cm. 


6 


κα, ES BC oSilnze AE τινα 246 AABC 6.6 J 
s/h CE 3a BC = 12cm “9! AC=6 cm« AB = 10cm 1 
athe ES BC wSirc AE Stbyg6 ZA Ut A ABC WS 
et FL OL set Lytle CE =xcm APY 


D 
Ae BE _ AB _, 12+x_10 
Se \ Gen CE AC x 6 
ἀπ σεις σας x ᾿ 3(12 Ἐ χ)Ξ 5χ. Thus, χΞ 18. 
Fig.6.14 id CE = 18cm. 


ΕΊΔῚ (ccometry 


ZBDA SUn UAS| Ousl P μὰς AC | AB Se D S506 BC UL A ABC 6.7 Jt 
PQ || BC SAaxte DO 66 ZADC 41! DP «φῇ 6 


< DP t © ZBDA οἱ AABD uw 


AP _ AD 
on ωρφο σόν ὦ 


ς- DQ —¥t 6 ZADC Y= AADC 


‘AQ _ AD 
OC DC (kere set as) (2) 


-»- D οὐ  BD=DC (ς D U5 BC) 
Fig. 6.15 
= Depp (3) 


Stn to te (3) wt C1) 


AP _ AQ 
PB OC 


id PO ΙΕ BC (bie) 


- DE || BC SUtU Aut bbz AC a3! AB tele A, El DUtAABC I 
Jes AC Iv AE= 8m 4! BD=9 em« AD=6 om A (i) 
Jes CE Iv AE= 12 om 2! AB= 12 m+ AD=8 em A (ii) 
λα in EC = 5x —3 3) AE = 8x -- 7 cm us! πιο em AD 4S ea GD 


A 


AB=5cm« AQ=6cm« AR=4.5cm« AP=3cmU2JS6 2 
ο “230 ΑΡ.ς AC= 10cm “9 


-ἱ Fl E »ὥς 2ι z PR! PO CWI AAQR 33 
ὡς. EF || OR YS A tude Ss 
FR=24cm “! PF =3.6cm« EQ=3 cm« PE=3.9 cm (i) 
RF=9cm ws! PF=8cm:« QE=4.5cm<« PE=4 cm (ii) 


F -< CE||DF i AC||BD LLG 4 
OC=8cm:« AB=9 cm-<« = DenJ| 
te FO in EF =4.5 cm vs! 
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wiz P £ AD Lin gh Si1PHL AB i? CD wt AB tue Gab ABCD 
AP _ BG S Sone Oy O { BC 


A [ ~~ OC 
iH ΟΗ -- 4 πὶ. 40-- 6 cm A_e BC || HK #3! PC || OK Ute? 
F _sJe* PB “1 AK In KC=18 cm+« HP=5cm 


-< DF || AR #1! DE || AQ ASG 
_< EF || OR SAaxt 


A 
DE || AB Ute? 
~~ DF || AC 4! 
B C LEF || BC Sve. 


᾿ς, DS ΒΟ. AD et bstl® ZA Ut A ABC 

_s/es* AC Jn DC =3 0m « AB=5 m+ BD=20m SA (i) 

_s/e* BC In DC =3 om « AC=6 om « AB=5.6cm /\ (ii) 
Ses x wv DC=x-1 i BD=x 2. AC=x-2¢ AB=x Ai (iit) 
< AD eth Ζά υὐ AABC SELLE Girt 
CD =2.4cm #4! BD =1.6cm« AC=6cm:« AB=4cm (i) 
CD=3cm ." BD =1.5cm« AC=8 cm< AB= 6 cm (ii) 


< MP Stag ΖΜ AMNO Of 
~P ¢« MO=6cm<« MN=10cm Jicthy ps NO 9/ iar 
_Se+ OP ἣν NO = 12cm 


ares DC Sie ele, ES AC Ht ZD w\ ZB U- ABCD Sob 


τς ας, ΕΥ̓͂ BC tin τ» καθ ΖΑ wl DS BC Getduslf ΖΑ Ut A ABC 


BD _ CD. 
BE = Stent 


ZDAC us| ZBAC GE) « AF ul AE Je AB = AD ΜΝ ABCD 


_ EF || BD Stenkiunstbuslk 


181, Geometry 


10 


Al 


12 


.13 


.14 


(Similar triangles) οἱ a 6.3 
Se err SE ob AE Gibpt Bite £ uP eter yt 
en EP SPE Sb te NL Us GHIA eu Label ων ὦν 


———— 
(Thales of Miletus) 
Ute CA 546-624) 


Pst doe iy 
Seri οι tea AE Ub 
Ulla th AL GALS 
lo SUP bt Lee “ee 
SK 6A oll 
GH 585 Lut Loryusp 

SSS tort 


ΓΕ A/\ f ΤῊ rg 
AMAA AMA ΚᾺ AMA ΔΑ DAA AAA AMA KA AMA iV/\ AAA 


Ut Gl BU ESCA Laie Sua 
MSP axa ven Ai LF, Ses ia 
ctf tl ἕδος. bal) ULL ele Sul4ut bor Sol 
she ὁκσιυιίεισ χε κα POUL FEL 
Aut ie Stig yd Ge (negative) Lose? 
le FUE PSP Eee de a (size) ele Sus 


Ut Sue ee Fe 


Se ylé Ua Wb A tytyd Ue tl 
x SIMIC UP eis! (shadows) UL OL SUL Es 
Ling tetLebulSche uo SP ee AL Gert 


ssl ar LS ool ὁ Url 
JE cul Lue B10) 
LU ote nel eal 
UF sl διδῷ 
ii heer μα 
ἘΣ Sa ch? y 

but nti 
Ak 2 Ne Men 
Ly fei iy 


Sate ξια et pe SuSE Le tO be  σίίουι 


ς bburd™ Lit yu dK 


> 
9° 


it Sud burp, Fe tats, 94 


LE LAS EFL ate νὰ petite eS atie! 
τς τα Cimage) Ubzo bd me ine ty tbe bea La fli 


τς bn Berle SA nol se id νὰ αι συυξιζεξδος 


ee 


oe 


δ 


ἐκ" 
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A ie Un (Bes Loy, 


ὑπό, SEL οι 6) 
belle Bed CWI SPL οἱ Gi) 
ne tls εις Pe yUy ted 


D om we & 
Sik Une A DEF 13! A ABC U2" sli) 
ὦ Ζ24- ΖΡ, 2ΖΒ8-:ΖΕ, Ζ6Ξ- ΖΕ 
(ii) AB = BC ΞΡ CA 
a4, ) Ξ DE” EF FD’ 
Fig. 6.16 Fig. 6.17 


WAN len SuMoy τέμνε. Fol Ee DAU Cul Be A Ube 
ἘΞ] 


-ς "ς΄ Ζ "2 "αν δ ΖΦ A DEF <6 A ABC “σι! ΔΑΒΟ-- A DEF 


SUP Ne πὸ erlettbrenre Uae pop i iltenS A DEF 1! A ABC 
ACAB~AFDE ws) ABCA~AEFD && «είς! 


Wik cea St 6.3.1 
Ut Or CL ALLE Sete κυ ms 
Ure gltys13 — ,91 (Angle -Angle) AA (i) 
we Un ele sososd nls LL Us slink eta οι 2 bes JZ SoS) tol 
oi 
Kose 
εἰ: ωπι Le Me alee poke wounds Loe Uy slik alae fee i, be "9. Sih 
-ς τυ el AAA Urbans AA Lid 
Uribe git” _ οἰ. U (side - side - side) SSS Ci) 
EL ων} (Abode) Ute BLO WIE elec psy é ιν eo tyes 
Utne Usaslisl td πόνος δ Ὁ 
ὑνειίεκῷ Οἱ). & (side - angle - side) SAS (iii) 
Ue EWA SEL νὰ te ysl Wl SL wl A LIL ιδς pars DA EL 
StL Kee 


Geometry 


po vE ek HC pope SUMALNET 
<br be ρου GEL oho tudl uM ee, Gi) 
Litre weld νὰ bir L A IZ by WAL AL le We σα ἡ (i) 


‘ -ο 
A DBA~AABC(a) Uke 

A DAC ~ A ABC (b) 

A DBA ~ A DAC (c) 


E 
A 
ἢ L Whe Swi πα (iii) 


᾿ς Ubdbe roe ut uring? 


B D C 
Fig.6.18 


Fig.6.19 Fig.6.20 
AB _BC _CA_A 


EF = EG = GE = ΞΗ͂ (it AABC~AEFG AUS 


δικό ον SPL hem SOWA SEL Wi reletior! Civ) 


AB _ BC _CA_ AB+BC+CA_ , 
DE ~ EF = FD = ῬΕΓΕΡΕΕΡ ‘2 AABC~ADEF /| 


6.8 Jb 
egy OR 4/6 PR uslnf2 PB “1,3. AB Se AB || OR Ut APOR 


of 2 PB 3 AB Sas τῷ 


~= AB || OR le /'6 PR us! 
: (e552) ZPAB= ZPOR Ut APAB us| APOR 
Ν (ωσιξχαα) .--. ΔΡΑΒ -- ΔΡΟΚ 


oy” 420 
ΟΠ Ξε : J 
Fig.6.21 Ute BL I SEB 
ΑΒ. PB 
OR PR 
_ AB X<PR 
OR PB 
_ 3x6 
2 
7/1 QR=9cm 
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6.9 Je 
(Yilsle 2.7 τὰ SUG Phe ρα (pyramid) Veh Li Pes 1.8 
ον ιφηφεϑα 210 m σός 
14 
~Ut DE 4:| AB ASSP Sgnb enw 
- CF ssl BC MU SUL Paley AP 
U» A DEF s3\ A ABC 
ZABC = ZDEF=90° 
ZBCA=ZEFD 
(ς το esi 20S) 
, AABC ~ ADEF (yer AA) 


AB _ BC Lid 
DE ~ EF 
— Sb. 210 - ΑΒ = 2) x1.8=140. 
= Ι! 
Fig. 6.23 q- 140m bys Jf! νη 
6.10 J 


SiO re gest Le ιϑέ. 87.6 m a stench of be Stefi tes Po 
BCP UNS « cl Nite 1.5m = tee Sle 0.4m a4 Προς 
(ς διε ρούμι 
-ς be tele t δι DE \ ABA? * Jv 
-ς- C (Point of incidence) Os Ste kt SP 
U= A EDC 43! A ABC 
ZABC = ZEDC = 90° 


ZBCA = ZDCE 
(ς ὕειν") AL) 


(Ute nbs BlysliulO tes! 10>) 


C 
: ——87.6m — 
NE (SeiKenl AA)  AABC~AEDC 
Fig. 6.24 
ED_ DC (Yti ne bEWwiS?) 
ΑΒ BC 
_ DC 876. 

ep= BC x ap = 818 x 15=328.5 


Ke 328.5 be italy 
Geometry 


6.11 Ue 
bse κτλ ς- 42 mm bebe 35 mm SUSU Kesr fit Acer cAt 
hobby ipelcsn& a pA ~~ 6m 16 
tic) EF ot ABR τὦ 
-< by SUB Ut Abi Se Lk 
εὐὐουθζυ Cc 13... 
A FEC 13! AACB 327) CH “! CG Af 
AB || FE Sepb3e foie 


7 ZBAC=ZFEC ὦ AFEC 13! AACB 
Fig. 6.25 


ZECF = ZACB (CL sli fe Sae¥) 
- AACB~ AECF (υὠνπεκώ AA) 


yy AB _ CG 
ay EF CH 

= (Ὁ _ 6X 0.035 _ 
— AB cH ΧΕΙ “0042 5 


~~ 5m GY NEL 23nd po 
(εξ KUM e cl) ut SHH 4p aa Seder het tps 1 
(1) (ii) ᾿ (iii) ; 


Paving bb L 3 cm a udr ihe tle 1.5 cm LAC P LES 1.8m 2 
ἢ ρῶς. αἱ 

ς΄ ως TRE BS 0.6 ει... (lamp post) FE AL SING! 120cm .3 
fe SUSE νέ συν LE 4 Faz 3.6m ΤΣ (ἀν) eA 
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Ene s$~Se Bie cue PLA EL Ae ἀλλ 4 
Slee» 50m a ite UHL Ae he δέ 
PWN cit 10 ΠΝ SL bb 
bY Jb Lett 126 m BBLS EZ Ser 
je Sie Pree 1 98 m - Ste βὰν, (water craft) BGT EAa cist 
(ἐξ. sp δὺο ὁ bt Je Leb 5 Ζὲ κυ (ef eter 


Ἐ PB=6cm« AP=3.cm ALUt Ql P ee Abbtiy AC wl AB Uelt A ABC .5 
BC =3 PO SAe.¢3 OR = 10cm! 40 -- 5 cm 


wi AD=5em SUP Sle D Ly AC 0” BC =6 cm sl AB=AC UL AABC 6 
_Se#* BD lita) ABCD ~ A ACB ει. ς. CD = 40m 


“148 --34}0 JLe& DE || BC SUPE Dus! E 7 ybiz AC 13! AB Ut A ABC 1 
SeeE6 DBCE Saban 72 om? 36 A ABC 


£ APOR-< APOR~ A ABC -Uf 9cm 29} 4m « 6 em PPE GUL ABC EH 8 
ἡ ς ξώνισξιμεουμέ A POR ~~ 35cm buy ot 


A 
Be o> =2 wl DE | BC USE .9 
᾿ Ε U6 BCED τ . © nape ¢ 
et) πεν ABC (1) 
7 36 A ABC pe 
B 


ὅν λα be reloe κε Jil ὁ 10 
ethic OE ah tesb be 
Seep EWS δ. 


eV tbe τυ. ἐξ Ζ le OL 11 
EC = 81cm<AE = 16 cm Ut ὦ 
ἐς bbnVbl Le bt Ue BD LIK 7 Lios 


187 Geometry 


LF Le bey Ste Gah Metin ce νιον" ὁ χοξῥουνς .12 
Fis tic Ke 3 ρους bee tt 0.5 bbb ye ele yey 
aes Sch SUR Le bee ingle 1.5 a til 
(UE BEL Be Le beste BEANE) 
SOE TIGA SeA LLG 13 
— Soi hoes Gi) 
ry BN | ob h Gb Se? (ὦ 


[Pythagoras theorem (Bandhayan theorem)] (1*We/1o) tui Gd. 
τς tno LOL UAL Wole L IC pCa tyslAeneee 


ΖΑ -- 905 αὶ A ABC yt V3 


ae ς # ADL BC : aie! 
Fig.6.26 
ς τὴς 55 ΖΒ DBA ἰδ ABC ee? 


ZBAC = ZADB -- 90 # 
᾿ς AABC ~A DBA (Ur lysing sli Ue?! AA) 
Se bhecr Ett wy PL ol i 
j AB _ BC 
UA + 


BA 
AB = DBXBC (1) 
AABC ~A DAC.U AU" 
yy BC _ AC 
Ae = De 
2 
AC SRC (2) 


an oh IU (2) vf C1) 


AB’ + AC = BDXBC + BC XDC 
= BC(BD + DC) 
= BCXBC = BC 


2 2 2 
BC =AB+ AC παρα Co 
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ἊΣ. Lal ie ty a Sat «--ὐἡἢ LA 993 le ὧδ 7 ae ων. Ue ued Ssltarc aut (i 


We, eI 3 abi σις. ἀρ; ἜΝ ὡς hy ΣΧ 


(el Siwes? -< baat 3 (statement) Wk 


γάκεαι 
cg CIEL CW μόν LGPL UL bole rb OM tar 
-ς bea) 

SVUisle Zl 6.4 
OA tet ea the I, BI Arwle Pe tin OL 
Lob οι SUr Male AA toe tints tro este beer UV 
steel WILLA LOLA Ζ Ate 6 L A SUI LIL 
LAK bt SU te yf LS l lee ἐξ »ς 


Ρ Ρ Ρ 
Α 
Q Q Q 
Fig. 6.27 Fig. 6.28 Fig.6.29 
-< ISH LI PO Ee uleAt 6.27 S¢ 
C6 bt PO ew ley Bul Abb 2. POE eut 6.27 56 
-ethlf (secant) 


SU Bhisrhth As FP BSP Lb tbl POE but 6.29 St 
ULL AL POE be 


WI UA ue GWU AD WI, MS Abe A bo A 


tet (point of contact) UVa 


180 Goeomerry 


(διέ. eee οἱ uf Ur με. 7. 
ten bt SB μι UL Aly (point of contact) VV .1 
200 Ley Uarze Aire Ὁ ὡς Aye tl but VL jo LiLo Ay 


Ut bn lek SUr nd noise the Bbygle wp 
atid μὲ WIL 920 « SUI Us Aa ima Ue: Ve parle As 
etn Gel OGL wil yboibbtL we Sedge Aw 


-ς- τι Lek YL ως. Ὁ Lob bless (YL yldut BAU be εν δ: Pd Ws 


(Tangent - chord theorem) “δ ἐσ 


eA lyslitnee UI AIL GUS (chord) ALi (Len) RL Vl 
me toe Sl Le lid bce UM (alternate segment) GEL 


~< AB Ys μίᾳ. « ST UU A O'S A: ν 
Ut Ow P »ὥο οζος IeL AB ys 


(i) ZBAT = ZBPA (ii) ZBAS = ΖΑΟΒ.: eb /ext 


δ 4 Τ τ“ Cul Be AC BOA: ie 
Fig. 6.30 
a 
C4 
otk 54) 
ZABC = 90° 90° ζ- "0. no Z li) 
ZCAB + ZBCA = 90° sr byline  )ιυ AABC (1) 
ZCAT = 90° br Ste Ty YY’ AY cbs 
— ZCAB + ZBAT = 90° (2) 
ZCAB + ZBCA = ZCAB + ZBAT a (2) “1(1) 
— BCA = ZBAT (3) 
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ZBCA = ZBPA 4.4. be AB oA GLi (4) 


ZBAT = ZBPA. ‘ip (i). « (4) 1/0) (5) 
LU, 2 BPA + ZAQB = 180° IL AOL φόρα 
—, ZBAT+ZAQB = 180° ε- {32 ©) 
“ BAT + ZBAS = 180° L620 (7) 
ZBAT + ZAQB = ZBAT+ ZBAS = (7) us! (6) 


ZBAS= ZAQB. ιζ (ii). 
Wnt bA-YVU AU! 
SEK LEL ru 
4 νὰ CBAs = SLANE LEE bo Ly Be LE Jn Li tte AnH 
τ 0} Lp then borin Ssl-L ssl 


P B 
ΣΕ ΑΝ τα Li PA x PB i Ρ Mz AB Bow 


-Ut PB ui PA ζιιξ 
-εἶλε. PB \ PA ὥΖ. AB BO Br tHE Abe 


6.10 ,ἵ’ 
4 9 C , τ ‘ 
= τ ἢ J Se vobsabetedutltanle ay 


7 ep Lb ΠΟ LAG 
εὐ LBL de Yel 
BLS 8 P ti\£07l) CD “148 ΩΣ 6.31 a) 


Fig. 6.31 Fig.6.32 
_< PA x PB=PC x PD -< Ὁ’ Jp6* 
< PAX PB=PC x PD-— Ὁ’ Spb LSU P phEoth CD us) AB Aut 6.32 29 


6.12 Jt 
SAUAN'C BMA fhe AM AB ule Uh%A) POZA BF 
Je LABC -< ZLBAQ = 62° 43) ZBAC = 54° 


eum Geometry 


2 La A AB sie SRL POZA SZ: ων 
ZBAQ = ZACB= 62. (ἔοι σ) 
Also, ZBAC + ZACB + ZABC = 180°. 
Coby 180° 52% Uy 13 VL ele) 
je ZABC = 180° —(ZBAC + ZACB) 
= 180° - (54°+ 62°) = 64”, 


ΡΥ S x Sb L3 6.13 Ue 


Fig 6.34 Fig. 6.35 
(i) PA. PB=PC.PD Sept (ii) PC. PD=PA. PB Sap 
_ PCPD Z 
pB= +e (2+x)2= 9x4 
x = BXS 6 x+2=18 ,x=16. iJ 


CD UV bs ES εἶσ PB μ᾽ PA σιῶν. P bya pA Ὁ’ rn δ" Je 
SePbel6 APCD a AP=15cem “9! x 


etn Gleb Uric Me Bi bye Seb A 7 
“.CA =CE, DB=DEand PA =PB. 


ον! A PCD=PC+CD+DP 
PC+CE+ED+DP 


PC+CA+DB+ DP 


=P4+PB=2P4  (PB=PA) 
SIE PCD 21d <5 y 15= 30cm. 


6.15 Je 
«AB 6 0m SL SOHAL G wap ee UA Sei ABCD 
Hee Pe AD i CD =7cm vs! BC=6.5 cm 
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SUrip the αὐ ρα Eb Ae II Tepe SwlR«eOeP LoL : WV 
-Utbndseul 4 
eUleuagle 4p=aAs , BP=BO , CR=CQO, DR=DS. 
Ui! AP+BP+CR+DR=AS+BQ+CO+DS 
= AB+CD=AD + BC. 
— AD =AB+CD-BC =6 +7 -65=6.5 
iy AD=6.5cm. 


-οὐ νῷν νυ Bul Ae UV62) TP RSG I 
_s/es* ABT ὅπ ZATB = 43° 13) ZBTP = 72° 7 

oy aes of P bout fe AMR ft 7079 CD 3\ AB 2 
_s/e8* PD 3a ΡΒ -- 2 σπι. AP=8cm« ΟΡ -- 4 σα A (i) 
_s/e* CD In 0Ρ-- ΡΌ «ΑΒ -- 15 m+ AP= 120m A (ii) 

τ » να οκίκο βοή oA CD 43| AB .3 
_1/e CD In ΡῸ -- 3 οπὶ. BP=5om+ ΑΒ -- 4 σα “ἢ (Ὁ 
See" AB mm CD=2cm<« CP=6cm:« BP=3 ems) Gi 

ath, Ral OAS AC wt AB eS losle tly PS BC UL AABC Afi 4 
AQ=AR=%CbbI6 AABOC): Seb 

Cn LG WINS NP SALLIE Ὥς. ιν ιν, 5 

aL fle ELEGY oh i Ue gh Oeme CU Gt eur 6 
"BE. εὐ by oS AE bE Shas» 40 cm a ey pany: isle GL of, (S45 

Sfentctebe Dsl Ὁ. Be ACLS Ὁ’ Bitledusi ABCD ECL 1 

OA*+ ΟΟ Ξοβ OD’ 


6.4 " 


AE — 72 rE BC ile ΟΝ El Det AS AC 3! AB OWL A ABC EL 1 


(A) 28 (B) 42 (Cc) 2S (D) 48 


{ΠῚ Geometry 


wi DB=20m+ 40 -- 3 οπὶ Alc bey Esl DS AB 2 DE || BC Ut AABC 2 
ς- ὁ... AC a 4Ε -- 2.7 cm 


(A) 6.5 cm (B) 4.5 cm (C) 3.5 cm (D) 5.5 cm 
ς ὅν PS in RP= 40m ΟΚ -- 8 οπι . ΡΟ -- 6 οπὰ Ae RS th ZRULAPOR 3 
xP 
we 
os 4cm 
ZA (A) 2 cm (B) 4cm (C) 3cm (D) 6cm 
Q- δ ΚΑ 


tj ZBAD= ὃ ZC = 60° ΖΒ = 40°, Me Ba D ἤ““ἷΖ 4 
A Ἂ (A) 30° (B) 50° (C) 80° (D) 40° 
B D ς 


«ἀνε tx th 5 
(A) 4-2 (B) 3-2 


(C) 0-8 (Ὁ) 0-4 


ye ZB = ΖΕ, ZC = ZF Yt DEF 3! ABC a 6 


CA BC _ AB _ BC _ AB 
DE EF (B) ἘΕ EF FD (C) FF DE EF (0) Fp ED = EF 
"1 (Sua Bh es δ μίδε:..». (22. κα a3 .7 
(A) AADB -- AABC (B) AABD ~ AABC 
So (C) ABDC ~ AABC (D) AADB ~ ABDC 


Set Sitedn 40m DUEL te fictleaty 8m phigh AGA 12m/ 8 
(A) 40 m (B) 50 πὶ (C) 75 m (D) 60 m 
eA SUtL Nin 2:3 eS wil yey, 9 
(A) 9:4 (B) 4:9 (C) 2:3 (D) 3:2 
BC =8.2. cm 9/9 49 cm? vs! 100 cm? P78 t_Ut 8 DEF μ᾽ ABC 24% 10 


EF =« ἥν 
(A) 5.47 cm (B) 5.74 cm (C) 6.47 cm (D) 6.74 cm 


Lele yay 8 om σελ; 18 οπὶ “29! 24cm LIL οὐδ ΛἹ 
SSCS 


(A) 4cm (B) 3 cm (C) 9 cm (D) 6cm 
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SHAVAMN, P BL SW Pt CD v3! AB AvE oP 
PD= «4 CD=4 μ“) AP=8« AB=5 
(A) 12 (B) 5 (C) 6 (D) 4 


, AB=16 0m “2. ΝΣ P ὦ CD “148 Ai Pe 
= AP AP > PB ws PC=6cm« PD=8cm 


C (A) 8cm (B)4 cm (C) 12cm (D) 6cm 


12 


.13 


ail ΟἹ 3610 CUE PT Ue Phe Poeun 26 P BL Ο FL εζος( 14 


(A)36cm (B)20cm (C)18cm (D)24cm 


ZBPT = «ait ZPAB = 120° Sis 


(A) 120° (B)30° (Ο)405 (D) 60°. 


PB 2! PA Segre Ὁ’ Spee P Biba gl 
ZPOA = sx 40° Steere ye 


(A) 70° (B) 80° (C)50° = (D) 60°. 
Ut ize 2» PB us! PA ε- P Sibyg Hs 
PA -- 8 οπι LeU VL CD 74 O 5 
Sale PC ἐπ CQ=3 cm “9 
A) 11 cm (B) 5 cm (C) 24 cm (D) 38 cm 


CD= 3m AD=4cm+ BD=8 om ABD | AC ws ZB=90° Ugegsl4in48 A ABC 


(A) 24cm (B) 16cm (C) 32cm (D) 8cm 


15 


.16 


.17 


18 


CBN PK etre paste 3 cm Obed Sot 36 cm? 3! 16 cm? 3 Leh hy, 19 


(A) 6.5 cm (B) 6cm (C) 4cm (D) 4.5 cm 


AB ὅν DE=10cm ALUt 24 cm ws! 36cm GALL LIL A DEF us! A ABC ess 
(A) 12cm (B) 20cm (C) 15cm (D) 18cm 


195) Geometry 


20 


4 le 
She 
= 


(TRIGONOMETRY) 


There is perhaps nothing which so occupies the middle position of 
mathematics as trigonometry — J.P. Herbart 


ay 17. 

ZEMIL Purl υϑδοισλάξεις fel é 
UML IL EAL κι Al Say ru Be ert 
Lp Set I (See Ae Lhe Sorts 
HES SEPP E 2b Le th LU wh OVE uty 
_ (1561-1613) οὐεαιδ γῆς ἃ. SU WAL 


Sat Kat PUL yl UF Set ένα, 
ten Lhe ὧν SCA Sula n LS rf oe 
διε.» 

ELSPA EBM cei febautotut 
LL BL Fe tor Boise Gute ust 
(Trigonometric Identities) REL al 7.2 

PUL bel JEW is SlebleSe peut 
ell δ Un Sib Abel ley” 
ὙΠ] b us! atte Sue Li (a+ byY=a?+2ab+ B 

eluent Sug L eet Pobe-osyi 
ghd Lt FUL ate 

(sin 0 + cos @)? — (sin θ — cos 0)? = 4 sin 6 cos 6 


dun eee θ U7 δε κα 


Uy 
(190 - 1208. C) 
uty 


Sle Mabe ML Ua 
GL wlth A bof Usa 
Pai FE οἱ be 
Kew Lil Ui 
MSCS Oot Set Cur 
Wie > 

seid OG SE xt 
rai PELL PEL 
Beli UF Lei 
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hee Shiny det 0 = 0° 2 Ses τ VIS (sin 0+ cos) =1 els 
(sin45° + cos45°Y = (Fe + a5) > =~241mm 0= 455 Si 


LP Lee UGE un’ pebble wil abet ὥυ 


SALE ἀρ παρόν Ly Wout db stan oer unrta 


wats 
bn Fo οἱ ABC wlth eS 
AB’ +BC = AC 


seadahamiina ac? Safin (1) 


(1) 


a ας (μορο 

ABY (Βα _ 

(4c) *(4e) =! | 
ΟΣ cos? A + sin? A= | 4a 


= Oe 
2 Lures 0° < θ «909 ἤν; ZA=0 Sot 
cos? 8 + sin?7@= | 
2G ιν. 2 υἱεξιόνο cos? 90° + sin? 90° 


=1 4! cos?0°+ sin?0° = 1 
0°< θ «909 SUAU A Lures 0 
etn by yh ee ABS (1) eb 


AB” 4 BC, = (ACY 


-)AB£0 
AB’ AB’ ΔΑΒ eee 


UB (AGT - θῇ το ὐειωταῦν ὦ 
0° «θ < 90° SU AU ay) (3) SU 2Lurrise Oe 0=90° U= sec 8 v3! tan 0 
My Se BC? £() well 
AB’ , BC’ _ (Ac Ἶ 


BC BC \BC) S? δοτῦ 


2 2 
(42) (45) = (45) — cot’ +1=cosec’d. (4) 
0° < 0< 90° SCPNLE UH EUS Q «(4) Sl ttle 8 = 0° LU cosec 8 v3! cot θ 


-ς- eel P| 
Trigonometry 


-ἰόκώξ, et USF (4) < (2) 


{πε SS a πεσε τι ἐοησπαεσιισααιιις 


(i) sin’? +cos’@ = 1 sin?@ = 1—cos?@ (or) cos*@ = 1 —sin’6 
(ii) 1+tan?@ = sec” sec’ 6—tan’*@ = 1 (or) tan*9 =sec*@-1 
(iii) 1+ cot?@ = οοβεοῦθ cosec”@ — cot? = 1(or) cot”@ = cosec*6 — 1 


| Koti 
0 σε Ae whys ptZL rbowsliliL θ UC Se VontyL A 


LYSE LENE iby MIA RLU ewe Lk νη. 


2 UE Ped ICL Fhe ee PL iL IL Be tel 
-ς νυ IWS hee IPE TARE ὦ 
6 bth pe Wt We hPL διε... ὦ 
2 bt Di Sve wll tinea sunt (iii) 
Ute ahha in Choa αν 
τς bt PUNE esse cosine us! sine J heat (v) 


Dry Hoes (7 sec? 0 « cosec? @ « cot? 0 « tan? @ ne tl (vi) 
τέκε WIL 


sec’O=1+4tan’@ 3! cosec’@ = 14 οοἱ 6. 


7.1 Je 
ϑηθ cos@ _ Bice 


cosec@ sec @ 


: 


sin cos 9 sin G cos @ 
+ -ἰ- 
cosec @ 


sin’ 6 + cos’@ = 1 
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7.2 ὦ 


J = £086 = cosec @ — cot Se Shek 
Solution StS? Ἐς 


/1—cos@ _ Μ( -- οοβθ)., (1 —cos@) 
Consider ay (1 + cos8) ὰ (1 — οο5θ) 


—  sn@  ~— sin sin®@ 
= cosec 8 — cot@ . 


7.3 Je 
[cosec(90° — 7) — sin(90° — @)|[cosec -- sin @][ tan 6 + cot 67 = 1 SiS ent 
τοι i 


[cosec(90° — 8) — sin(90° — @)|[cosec # — sin #][tan @ + cot 6} 
‘* cosec(90° — θ) = δεοθ 
* sin(90° — 8) = cos@ 


= (sec 8 — cos @)(cosec @ — sin @) (sng + £08 Ὧ 


οοϑθ 51ηθ 
= . in’ O θ 
ἐπ sng — sin) ἼΣΩΝ 
_{1-—cos @\{1- sin 6 1 
-ἰ 0 \ sin 0 ἜΣ) 


seep cr ee 


74 ὦ 
tanfd+sec@—1 _1+4sin@ . 
tan@—sec@+1  cos@ Stet 
tanf+sec@ 1 “μους oP 
tan@ —sec@+ 1 
_ tan@ + sec0 —(sec’ 6 — tan’ θ) (esto ae) 


tand—sec@ 1 
_ {tan + sec@)—(secO + tand\sec@—tan8) = (pg) _ ᾿ 
tanf -- sec + 1 (a —b)=(a+b)(a—b) 
- Ane ee a) 
tan@ —sec@+ 1 
= Se a Ξέϑει Ξο 
[απ —sec@+1 


a _ sing 1 _1+sin@ 
tand + sec cos@ cos@ οοϑθ 


Trigonometry 


7.5 Je 


tan? _, _cot@ __ 14 tan + cotO. FUL Aant 


l1—cot@ 1-tan@ 


tan 0 cot @ £4Ukx op 
Γι ξοῦ ttn ° 
a Ἐ5 ΜΕΝ 
_ _tan@ rs an@  _ _ tang 1 tan @ 
1 1 1 —tan@ tan@—1 1-—tan@ 
tan @ tan @ 


__tan’@ 1 1 _ (84η6 ae 1 
tanfd—1 ἰἀη6θ( -- [αὰα 0) tan@—1 (--ἰαη θ)(ἰδηθ -- 1) 


2 


—~_tan@ =. 
tand—1 = (tan @)(tan@ — 1) 


= 1 2 1 

~ (tand -- ry (tan = tan) 

_ 1 (tan’@ — 1) 
(tan@ — 1) tan 0 


2 2 
- font Cee 1) (a — 8 =(a—b)(a? + ab+b?)) 
_ tan O+tanO+1 
tan @ 


2 
- fan, tanO, 1 ~15n9414 οοἱθ 


tan@ tan@ = tan@ 


1+tan@+coté. 


7.6 Je 
SUL zat 
(sin 8 + cosec 9)? + (cos 6 + secOY = 7+ tan’O+ cot’ é . 
SUA if 


(sin 9 + cosec @)* + (cos 6 +sec OY 
= sin’ 6 + cosec”@ + 2sin Ocosec 6+ cos’6 +sec "6 + 2.cos@ sec8 


= sin’ @ +cos °@ + cosec”6 + sec” 6 + 2sin6—— + 2cos@ I 


sin@ cos @ 


=1+(14+cot’@)+(1 +tan’6)+24+2 


=7+ tan’6 + οοἱ Ὁ : 
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7.7 Je 
(οἴη Ὁ + cos? ) = 1—3sin’@cos’@ SIL ΖΞ: 
tule τῷ 
510 +cos9 
= (sin’0) + (cos”6) 
= (sin + cos Ὁ y — 3sin’ Ocos’ @ (sin? 6 + cos’ 6) 


(a +b =(a+b) —3ab(a+b)) 


= 1 — 3sin’ θοο520. ( sin* 9+ cos* 9 = 1) 
eT 7.8 Je 
SING - 4251 YU — ton Se, 
2cos°@ — cos@ . SUSE ant 
ZUuke το 


sin@ —2sin°@ _ sinO(1 — 2sin’6) 
2cos@—cos@ cos6(2cos*6 — 1) 


5 sind | sin" + cos’ — 2sin“@ eo ceca =a 
ex ἔπε, — (sin? + ὑπ Ἢ ae ee ts 


2 2 
cos Ὁ — sin “Ὁ 


2 2 
= (tan) 2086 = S00) = tand 


7.9 Je 


secO—tan@ 2 2 Nt Of. ς 
——oacag = | 2sec @tan @ + 2tan* @. SUG Ke.# 


+o 1} 6 Ξ 
sec -- tan@ τῳ “a J 
sec @ + tan@ 


~ (see tend)” (seed= tend) 


_ (sec@ — tan dy 


sec’4 — tan’6 


ee (sec* -- tan’ 6 = 1) 


= (sec θ-- tan θ᾽) = 5600 + tan°@ — 2sec Otan 0 


= (1 + tan’ 6) + tan’@ — 2sec 6 tan 6 (sec 6 = 1 + tan’) 


=1—2secOtanO + 2tan’ 6. 


Trigonometry 


7.10 J& 


1+sec@ __ sin’6 
sec  1-—cos@’ Stank 


1+ seed LAA nde of 


sec @ 


1 
= 1 σπτερ = (cos@ + 1) (oo. 0) 


1 cos 4 
cos @ 
=1+cos@ 
= ( = cos) 
(1 + cos @) x (1 — cos 6) 
1 — cos”6 
1—cos@ 
_ sin’ 
1 — cos@ 
7.11 Ve 
= ΝΕ _. i ῥα 
(cosec -- sin@)(sec -- cos @) = Ἐπ, φφρήζωιε 
ZU, ἃν" 
(cosec -- sin@)(sec θ — cos @) 
_f 1 - 1 
7 (Gnd 7 sin0)( 4 = 8) 
ΒΕ [ -- sin 611 = aoe δ) 
sin cos @ 
wal ae? 
a κα Oost = a 1] =sin@cos@ (1) 
infco a oe ἀνὰ 
Ξ ΕΞ ΤΙΣ ae tan@ +cot θ SSL UA wl Lu 
1 a ee 
= sin? + cos’@ sind , cos@ 
sin Ocos@ cos@_ sin®@ 
1 
= _sin’6 _cos’ ee 
a sin cos @ (Ξἰπ 9 fe oon δὲ) 
aay) sin@ cos@ 
= sin@ cos@ (2) 
Sine tie (2) as! (1) 
1 


(cosec -- sin 8)(sec 7 — cos 9) = ree PITT 
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7.12 J& 


m? — n? = 4 Vmn ΡΥ m#n vs tanO—sinO=n tanO +sind=m 7} 


Salih: P 


m=tan@+sin@ vs! n=tan@—sin@. 


m’— π΄ = (tanO + sinOy — (tan6 — sindy LU. 
=tan O+sin 6+ 2sin@tan6 — (tan’6 + sin’ @ — 2sin@ tan@) 
= Asin@ tan9 (1) 


4/mn =4,/(tan@+sin@)(tan?—sin@) = oP 
a 
4 /tan’@ —sin’@ =4 in, — sin’ ἡ 
COs 


=4 sin’ 6 on -ἢ 


cos @ 
= 4 Vsin (sec *@— 1)=4 Vsin’@ tan’@ (-. sec?6 — 1 = tan?6) 
= 4sin @ tan 6. (2) 
m—n =4 ν ΠΗ. Sit oe re (2) 43/(1) 
7.13: Jé& 


cos*@ — sin*a@ = tan*B ΒΡ tan’a@ = (ο526 -- εἰπ2β 2] 


Selfys: F 


cos” 8 — sin” 8 = tan”a 


cos” B — sin*B 7 sin*a 


1 cos” 44 


νην  χ9λ.9 dee 6 


cos” B — sin* 8 _ sina 
cos*B+sin*B  cos*a 
JES Sei Seely bith als deere 6 


(cos”B — sin”) + (cos*B + sin”) _ sin*a@ + cos?a@ 
(cos’B — sin*B) —(cos*B+sin7B)  sin*@ — cos”a 


_, 2oos*B Ὁ 
—2sin*B κ5ἰηξα — cos*a 
- 2 
—> — = — sin? a — cos*a 
cos“ 
2 th este —= tan? = cos*a — sina, 


ous x I iy HAE Nii rely Χ 92.9.9 λον iby i: J 


T rgonomeiry 


71 
° OM Ute νας θῶ SE at (1 
(i) cos’ + sec @ = 2+sin9 (ii) cot?@ + cos = sin’ 
aretha we (2 


(i) sec’@ + cosec’@ = sec’ 4 cosec’ 9 (ii) ane = cosec@ + cot @ 
he 1—sin@ _ " ; cos @ - 
(iii) ΠῚ ΤΥ, = sec @ — tan@ (iv) ey ar Ξ 1+ sin@ 


I sect +cosec 20 = . 1+ οο50 -- 5ἰπ΄6. 
(v) Vsec’@+cosec°? ΞξἮ [δὴ θ᾽ -- οοὐὐδθ (νὴ) ind (1 + cos) cot 4 


. 2 7 2 sin @ ΒΝ 
(vii) 5609 (1 —sin@)(sec#+tan@)=1 (ν11) rey ae: 1—cos@ 
«ἐξ ιής WELLE Ὁ 
(i) sin(90° — @) cos 9 
1+sind 1 — cos(90° — θ) 
ς ἰ.η0 cot 7 
(i) l1—cot@ 1-—tané@ 
sin(90° — 8) n cos(90° — @) 
1 —tan@ 1 —coté 


= 2secO 


= 1+ sec@cosec @ 


= cos@ + sin@ 


(iii) 
y) tan(90'— 8) , cosec +1 _ 
ΠΥ τ aed ei” =e  μ ὦ 


cot? -- ςοδεοθ-- _ 
(v) τοὶ ery oe | = cosec @ + cot θ. 
(vi) (1 + οοἱθ -- cosec@)(1 + tanf@ + 5600) = 2 


ὦ sin@—cos@+1 _ 1 
(vil) sin@+cos@—1 sec@—tan@ 


tan@ ___sin@sin(90" — θ) 
1—tan’@ 2sin’(90°-6)-1 


Co —— ee ee ὃ 
cosec@—cot@ sin@  sin@ cosec@+cot@ 


(x) _cot 0 + sec = (sin @ cos @)(tan 8 + cot). 
tan “9+ cosec 9 


x?-—y? =a —b? ΝΡ y =atan8+bsec@ wix=asecO+btane/I 44 
2 7 » 
cos 9 -- {ϊγ -- τ ΓΞ εἴμ sin @ =m sino vs! tan θ =n tana υ1} 5 


cot® θ-- οοὔ θΞ 1 Ξε G.P «( tan @ us! οο5θ, 510 Si 6 
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(Heights and Distances) : 22biUl ck 7.3 
(4.99 ἀιϑπύνυνι deb beh Uub S belle? Sete 
ὀρ. AH Se bbd tisiiret leiden br Laiss RL 
ἐς υυυι: KA Le Suh ce 
ile umber Lite pote dhe Mery ἱμᾷ, 
υδύξε σεις ιν κί δὲς σέρακύ 
EL G1 ISIS hee Ce tI ρων by S 
SL bd Sg besielaber tes poe a JIL. 2 JS) (theodolite) i993 ysl 
ἐ-. Lik Ui Lx gua Kdt (theodolite) fk ysl thy ef wIi& hows aes Ἷ 
Sots Pi Sorry Fe Si Supitta Slee ub re Sete i tyeut wth 
SIM futher tik Sibson od be tes te nV LHe Sup 
if ms Seu lo 3 
τε 7 βιε Fe SUG SUL HE Ale sla Et 
A Mya ponte 10 εὐδίας ln Sy A SIM Nae ἀν»; 
(YES 73 SG) fe 1.2 bbl tis Pha th Mogsli 60° eek κα 
Us DEC yiAntGel 
ADEC, ZDEC = 60°: 


D 


Ze 
tan 60° = = 4M 
—>  CD= EC tan60° if 
CD =10V3=10x 1.732 
A E = 17,32 m 
A a BD=BC+CD εἰ» ες bef ty 
Fig. 7.3 = 1.2+17.32=18.52 τῇ 


Ute Sod Sh SIE BE Fl sn HEL Fe ee a Suse ει Mae Ayn 
sew L eee nL SW USE ice Ll Li tysbeeL sty 
LY ba A Seb boi PLE UL Fe Seti sck ees 
(Line of Sight) -vle & 

Σ BIE Azle ln Pw Pi fe Mi netesire με As 
-<trnlie tebe Ut 


Trigonometry 


(Angle of depression and angle of elevation) 1/717 2! ay 
Sheng BRS 
SSE AT te th fe 

Bashi Lilith CS Ft nh bey shill 

Σὲ - αὐ τὸ of (angle of depression) 
et δυὰς «σοι, ει; 

(ΖΦ, »ι17.4.72) 


Fig. 7.4 
-ς yth fee 7 Bil Ingle OP 2: 7 
ὁσεσάςυ,υο hive Tole tru 
“ὦ £ (angle of elevation) ijl 9 eS 
lite ἐξ harp ele Be ah 
AZ PUTS Sb) <b Syl 


nS So Eh SLbe Sati (i) 
eth, 5, DMI 

etn be Lee Lhd ube Byl ete dnd Aum αὖ 
ἜΣ eee ba DL (Uri seve LES Ay Us bl Sch 


Fig. 7.5 


bent ἀρῶ. Ae eo Pe Le busi vk 
να uly Lib tbe tr EZ (i) 
-ὦ ΠΕΣ ΕΞ Gi 


ibe x ng wi pve hinges Ely CANS Uae (iii) 
Ubu tL See EIU Ee (iv) 
LSP etl ζω ρήχιεῖς.. (v) 


SUE Ube When tite CAT ASE ha Ee Sut beer 
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Fe 
| Cb L S tel Aloft eben Lut iLike? & 
ἣν: | -UPt Kee 


ὄμις. Le wh Lobby Sf 71 ‘UU | lee wbLesl δ. 
Bist l Bi h7AL ALi bs hy) τ lS, ts. lowe ob ee " 
_Z_, (Plumb line) 


Ke ter NH hon Glen ce tyke ay APE Kura © 


welt fe sul Us 
been 90° Spree elt ile thule us eNfe Lilly @ 
al, 86 xl PAM δῖ τς, if 
Sees, y KL seit Le Urb dol ttle th Sle CTO? @ 
UL SOUP EEL? @ 
KC Soe CUFT SY? Y Ue AU enleie uw LL pe οὐ SSE Φ 
h=x+ytan6 totes 
ati: 305,» ς.- CLtit wh 200 bull Pe μή. 1} Je 
Me he SoS eee oF 
a tb SE bh LA ὦ 
tn SiS AC te 


ZCAB = 30° 41 AC = 200 2’ lf; 
U» AABC 
.. ἢ 
ey = οἢ 
—  h= 200sin30° 
1 Fig. 7.7 
h = 2005 = 100 m 
“ς Κ τοῦ Gh Se yt slid 
7.15 Je 
ily amy 4 3.5 a sly Src Shey lt 60° a tite δύσι 
Be py 


Trigonometry 


et Ab OSA Bt Ee AC A τὦ 


ΕἸ δι ὁ 
ΕἸ -ς}λ AC=x LSM 
. ZCAB = 60° us} AB=3.5 2 
| b U- ACAB 
S cos 6) " = 4 
ΕἸ = _ _AB 
ae cos 60° 
F= 235] 7m 
~<a fe 7 ὄρη πὰ 
7.16 Je 
GA SUF wit 30 DUBE Ue Οὐδους Chet) Zepto 
5 Ξε -ς.- τον 


~<a Sle BC wilh eux 5 LAS? a 
~ OW ysli (Gurl oy 6 AB 
BC=30% <« AB=10/3 ΚΖ 
AB= 1073 m and 


BC=30m 
BC 30 3 
tan θ᾽ ==y = —“ = ~ ACAB 
AB 10/3. ν3 ν᾽ 
= tan 6=V3 
θ = 60° 


᾿ς 60° Wes Cure CO Sets 


7.17 Je 
ple 2 BEE 3003 stand ἔχθος tl 30° Az slib beheld Arabs 
Ulta tee gh 15 a ots CTS 
OEE Le Sure Sots AE wile Wits BD G/U as 
-” AB=EC SéEbUAUI EC 
AE=BC=15m 4! AB=EC=30V3 ςὐ 


(Oth Sid. Mathematics 208) 


U2 DEC xl a/ el 
tan30° = 60 
EC 
— CD = EC tan30° = 30¥3. 
/3 


CD =30 πὶ 
BD = BC+CD 
Ch Celt! = 15430 =31.5m. 


7.10 


beset 30° plivle tai tiobpiesncthte aSingessl iti 7.18 Je 
obal Geb Sesn te eo 30 a ckiouy! 
1 Β μος oS esr δ. biti AB wep ebeiLesnc LAB io 
-ς. -» β.--.2. 
ZCAB = 30° 13! ΑΒ = 30 7@ 
U2 CAB il Ax/G et 


tan 30° = a 


= BC =ABtan30 


30 
BC = 39 
J/3 
-- 10/3m (1) 
. ΑΒ 
ζυΐϊκ cos 30 = ἃς 
_ AB 
= «eo cos 30° 
Li AC = 5:35 = 1073 x2 = 20¥3 m. (2) 
(κι: =PC2AC= 1073 0.3 


= 30/3m. 


7.19 Je 

Auittig δε ρος (εἰ ple pies IX 3000 = ticked gee Li 
ape I Mp he they sls 45° ssl 60° ςϑις. FE ay EL eGo 
(/3 = 1.732) ὃ buLlebbLestile 


-ς SI Grae O Veg. | J 


Trigonometry 


-οὐ  ο ε. firs, sR C plutle tn Bul A 
AC = 3000m S eC Aa pefieti c SYM 
ZAOC =60° sl. ZBOC = 45° 
-~h eb benb Ug soz OL 

tan 45° — BC UX ABOC , "7:38 


OC 
— OC=BC (tan 45° = 1) 

Li? OC = 3000 —h (1) 
tan" =25 LA AOC gal inZ6 


AC _ 3000 
= OC= :η 60. /3 


= 3000 #3 — 1000 ν3 (2) 


᾿ς tn bute ΟἹ “1 (1) 3000-h =1000/3 
=> h = 3000 — 1000 x 1.732 = 1268m 
oy 1268 οὐχ 


7.20 Jé 
309 γλ, )δ ύ κε -wL iy le 60° Ws BL ste lhar wet ive οί 
ebb ye Κὶ 50 bys Sie ALe 


< AD =50 * ws) ZCAB=60°, ZABD =30 3 -ς- BC UUs! AD byte 
ς af βοξ τ; 

~ A DAB wl AleZe 

tan30° = 42 υ: : 
AB 
__ AD 
" AB = tan 30° 
AB = 50/3m (1) 
tan 60° = 55 US A CAB wilt 


tn ey J eri(1) well 
= BC= AB tan60° 
h=BC= (50V3)73 =150m 
ry 150 SY NSA 
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7.21 J 
Bylib ob Est bp Sire Spl she τού ζιμο Lally SoA 
(V3 = 1.732) Ep pekSiystnXe 90 Ck Ste/ e 60° sl 45° C271 


tie BD let Hp bigs AE eg, ἯΙ ἢ 
AE = BCU) « AB=EC SU CAI ABY EC 
-2AE=h ἀξ wile ΑΒ- α ὲ SYS 
ZDAB = 60°: ZDEC = 45° 3} BD=90K% Sel 
AE=BC=h 2’ | 
CD =BD-—BC=90-h. 
U- A DAB “92.1.35 ιηῳ.-.8Ὁ. 90 


ΑΒ x 

_ 90 _ 20/ 
—> = “~ = 30V3 ] 
χ ai (1) 


U= ADEC "7 tand5° = BE = 90 -ἢ 
lid x =90-h (2) 
-ς tn POU ANI (2) “(1) 90 -- ἡ = 3073 
Suck Gales Ly h = 90-3073 =38.04 m. 
7.22 Je 
Sune bus SueCight housd guteL Gu lle ce We hee JL PE SIL 
PE 300 etd KES οἱ 60° 91 30° Ab BL Pe FUP ordre el 
eh Otek Se CL ue 
Cn tek Fuss tie” B,C sla tbs L el Sy Dw AH τ 
fe h (beh) eb 
-ς.- fe AB=x SIAL 
Z ACD = 30° 43) ZABD = 60° Lt; 
U- ABD wilh Gee 


e_ AD 
tan 60 AB 
_ AD 
—= AB 260° 
Fig. 7.15 iy x= ΜΕ (1) 


Trigonometry 


Ube U- ACD Paredes 


AD 
tan 30 AC 
__AD ΜΝ 
— AC fan 30° — x+ 300 ΓΕ 
ν3 
i) x+300=hV3- (2) 
tb i Set (2) 1 (1) 7 + 300 =h/3 
ho _ 
h/3 ——~ = 300 
= 3-4. 
2h = 30073. liph =150 73. 


ex 1503 bh Stel Suet See Lig 


7.23 Je 
2 fé 12 ebb Sle otic ζόφου 88.2 ae OS tite PIL 
tox 30° Sn Fiske eo dl δ κα whe 60 a STS pei bw 
Bp bob tk GUL Be 
«οὐ 30° 19! 60° HA ME lee PRK D wl Bc oe AY © J 
BE=CD Se UAUIUt bi BUI CuI B 
A'A = BB=CC=12m Je CA iutbizoly C' vl BLA A? 
ZDAC = 30° , ΖΕΑΒ - 60 ς YL» 
BB'=CC'=1.2m = #!- ΟἿ = 88.2m 
BE=CD=87m st 
eUbeukus AEAB UAT 


tan 60° = 2 
Li) AB = 87 = δ᾽ = 29 J/3 
Fig. 7.16 tan & fo 
eUleuat ADAC tytAsielA τη: = DC 
iy _ _87 _e/x 
, AC fan 0° ὃ7ν 3. 
-ς- be .":. be \s 


ED=BC = AC—AB 
= 87/3 — 29/3 = 58/3 m. 
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7.24 J 
GDL JW GIL Ue Le be Wyre MOF be te My ee Ses le 
V3 = 1.732). ee behest 26 τὸ Cobh GU te = 45° asl 60° "2. 
ων 
Ur-Le te CD οἷς. tb bb Seu BC -ς ἐϑύςων Ble εὐ AY? 
a tb ΤΙ 
-< CD=10ms! Sas ZCAB = 45° v3! ZDAB = 60° 
AB=x ui BC=h αὶ SYS 
Us ACAB , "7:28, 


tan 45° = at. 
AB= BC ie, x=h (1) 
Us ADAB ,»"7.28 
tan 60° = aa 
_ h+10 _ h+10 
etn Kb tte (2) μ᾽ (1) h= — 
— /3h—h= 10 
Ξε h= -ἢ γβεη- 103 +1) 
V3 -1/A\V3 +1 oa 
= §(2.732)=13.66m 
-ς Ἀ 13.66 ματι 
7.25 δ 
Sk Sule ysl re Ὀξύυίᾳο βως, ὐ κι) 14 ε ὀμκ ied PL 
Ε Zeb El Suyle -ς 309 WLU Hslisle 60° 7 
ΤΙ ς 
ς- Urb fulg ΒΡ φξῸ»» 
~~ ΑΕ Ξ 14m SUP onli sai E la? Rb Ye A 
C AB=EC JS0AULe bs EC UIPL AB 
ἕ -ς- ZDEC = 60° »! ZABE = 30° ς- 
B 


Sasa AE UwiAn/§ A ABE 


Trigonometry 


AB=—SE_ _, AB = 1473 


tan 30 
id EC = 14V3 (>: AB = EC) 
Ue lnA0el ADEC tan 60° =o 


“. CD= EC tan60° = CD = (14/3 WV 3 =42m 
ἀκ δον BD = BC+ (Ὁ = 14. 42 =56m. 
7.26 Je 
Ut 30° ysl Al 15 LyiPi — 60° Wysiibiigduetic A eoLitets 

ee SEI dicte tle EG 200 edie «ας tab? 
gb A EGF 

Utehin eA LW EEE 15 ul re  ιαιέκᾳ ὄντ Dus! EB 

ae al Sled syzclec DC us! EB 

ZEAB = 60° , ZDAC=30°c > 

-< BE=CD=h# SYA? 

~< AB=x fo St Uv SJ} 


δ. ke 15 
. ED = 200 x 15= 3000m 
Fig. 7.19 i) BC=3000 m.. 
ΝΞ UP ΔΌΑΟ wile 
Cats x UU = boos JZ) tan 30° = CD 
AC 
- Ὁ CD = AC tan 30° 
1 
Thus, A = (x + 3000)—— Ϊ 
( ) 15 (1) 


U2 ΔΈΑΒ i168 tan 60° = BE 
—  BE=ABtan60° =h=7/3x (2) 
~ tn oe (25... (1 Vv3x« = τα + 3000) 


= 3x=x+ 3000 — > χϑ 1500 m. 


Sine ee ον -h= 1500/3 πὶ. 
᾿ς. ἈΚ 1500V3 eiugding ben 
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Pinch 209 Obes HO ᾿ς. 30° WK GACHLE LitifSshi α 
Ze eG SS 

15013 bu re Ly ght tivle bn SPELL EA bs er 150 be rE (2 
eh ΣΡ ἌΡΑ bine Κα 

«τῴ» ἀλό. ίε. tole AV LE So SH 2 SiiSe ον Bl AZ» Ὁ 
6 BAe νυ θ᾽ BA Ale δινιυί Aire dsp! Β του ll 
CSM Bee SOTASLI SUSE ete 30° - AW 

2 webren twee Ane € 2 Le (O 2g li (4 
SE 100 BEL (theodolite) Lusk lic to GALH 
Wyli bile aS WW bah 15 ε  φῳλκχώ,» 
YAK Sb) cea όφηδαῦ ee Tle 60° 
1.5m Wiebe abi te tdi fh Sai tog lx : ἢ) 
100m —+| is SZ eb Unite SyifegGKiLed wtytial 
(ate, SEL plese fs fe bynlegs! 

Le Lathes) 60° ee ων iA ς. σ΄ 40 bL4SU7 (Pendulum) 0 (5 
ς ἐπ μνόμυίς Peper albu 

SE τὸ wl 154i Boal A WBA pes ut ede e pty ῥιονξξδο» (6 
ΠΥ se 60° vs! 45° Sit (Vadai) 27 Sher ti hive te πῶ bys 
ς eh KU te bs Ath ofl Me GALLE Soke bude 

PUfelertw£ Sh Qu PEA est HE LES e ἡ (7 
chy li6 90° 4 PQ POKES Lod -c 30° HCO ENE ch θη. 
Zp bY SE JuPQ=30mus! 

iE Pe Eohlting ri dtr L bo fie t ne Look SX 700 κέ! (8 
(_yt V3 = 1.732) Ze eb Suig Us ~Ut 45° uf 30° AL? 

eth 30° psi ole by fie eZ ἤράσϑ Xt 100 Ul X PL LO [ὁ 
- a bowbez Als 45° te hee 206 Se In peti Y oa Vyas 
Babe boty Y It een Le sy ΤΥ ΧΩ 


Trigonometry 


εὐφη 15m KOLA ς να, ἐδ δος F Anette wr bhi (10 
AS en ST PW Los OL TC wh Store 30° Wilke 
ep bebe A Me Oi, 45° Wpyshisshe 

fot ὀφηζτε 15 Ste SB rLlorsle lly beh L elt ¢ 30 CAL (11 
wb le σας 60° Wyslib lee ton th Peirce 30° Wpyslicnze 
2 eH heh 

σις ἐν Sul Wud νοννιο Lid SAS ip 2 ce Uiprud beised 200 (12 
Un L 2ble_Ut 30° ss! 45° eB iL FS uF God γον αι thee 
fod Su ditutz fe bi 53 300 WH Udon Ae bexzbndes 30071 A Ue 
ἡ Serb Fe BL ne SWAY 2 bbe Gee 

eLre th snd Se Ah AB EIP ALL I be 3 PO Signe byte CAL (13 
Fe 29N3 Sin tates 30° Sn Fitpyslizeee sis Lav 2 2 60° ποθεν 
eh bch Se Me CS tinted 

<b C13 30° Sof shin Piet StL shee F Ste LBL she Lieb Sieh (14 
LBA aly ten 60° Alii ypwiler 6 wore Gees 
cL Us Kabel, (ὦ. 

Σ. Sede 60° ,}305 Ut MBP GML ire UPL ptictjlike sie GrL oi (15 
bLrGetistniese X® 4000 bob deeb UES tit tou iL otiut 
(2 Je! V3 = 1.732) pbs 


Sute-Ut 60° 2} 30° ALOE wot piL tate Sie I 60 (16 
(2 Je V3 = 1.732) Zeek 

60° 431 30° ALAA EOL IL SHIM c(i) Eso lpIL ek sO 40 (17 
pe Sebo bE spe iL test Bebe dy isp Le 

Shen δἹ et: 30° yale oe nL Le pe 45. 7L KB (18 
pe Lee ee CU «ς τὰ 60° Sei tbl Cte 
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EF MRE 


Choose the correct answer 
(1 —sin’@) se¢O = (1 
(A) 0 (B) 1 (C) tan’@ (Ὁ) cos’ 6 
(1+ tan’6)sin’9 = (2 
(A) sin’ (B) cos’ (C) tan’@ (Ὁ) cot” 6 
(1 — cos 6)( + cot”@) = (3 
(A) 5ἰπὖθ (B) 0 (C) 1 (Ὁ) tan’d 
sin(90° — @) cos@ + cos(90° — @)sin# = (4 
(A) 1 (B) 0 (C) 2 (Ὁ) -1 
2 
__ κη΄ (5 
' 1 οοβθ ( 
(A) οοϑθ (Β) tané (C) coté (Ὁ) cosec@ 
cos*x —sin’*x = (6 
(A) 2sin’x —1 (B) 2cos’x — 1 (C) 1+ 2 sin’ x (Ὁ) 1-- 2 cos’ x. 
Ρ x ᾿ Z 
ot Peat 9 tm τ AG 
(A) cosé (B) sin@ (C) cosecé (Ὁ) secé 
7 : "Ἢ Σ 
ont a ἡ y =b tanO« x=a sec o/| (8 
a 
(A) 1 (B) -1 (C) tan?0 (Ὁ) cosec’ 6 
5 (9 
cot θ᾽ + tan@ ( 
(A) coté (B) tané (C) sin@ (Ὁ) — coté 
sin(90° — @)sin@ ᾿ cos(90° -- θ)οοσθ (10 
tan @ coté 
(A) tan? (B) 1 (C) -1 (Ὁ) sin0 
G = (825 αἱ 
(A) 25m (B) 2573 m 
25 
Cy D) 25ν 2 
(C) ΠΩ (D) m ᾿ 
C κα 2 
4 Ξε: υκξξε.ς.» ((2 
(Α) 45° (B) 30° Ler 
(C) 60° ΘΟ) 5 3 
A 100m B 


Trigonometry 


Sips Ibitee gL O15 tie Tle bof 28.5 m cet 13 


15. 


16. 


17. 


18. 


19. 


20. 


2 δόφηικιεῖς. 45° 7 


(A) 30m (B) 27.5m (C) 28.5m (D) 27m 


BC= sin O= 13 ΖΤωμδϑέε. (14 
C 


(A) 85m (B) 65m 
(C) 95m (D) 75m 
A B 
(1 + tan?9)(1 — sind)\(1 + sin) = 
(A) cos” §— sin* @ (B) sin*@ —cos *6 
(C) sin? + cos’6 (D) 0 
(1 + cot?9)(1 —cos )(1 + cos 4) = 
(A) tan*@ — sec”@ (B) sin*@ — οοβ 0 
(C) sec Ὁ — tan’@ (Ὁ) cos*@ — sin’@ 
(cos* -- 1)(cot?6+1)+1= 
(A) 1 (B) 1 (C) 2 (D) 0 
1+tan*@ _ 
1 + cot?d 
(A) cos*@ (B) tan*6 (C) sin*6 (Ὁ) cot? 
- 2 1 _ 
sill 1+ tan?9 
(A) cosec*#+ cot” 6 (B) cosec*@— οοἱἦθ 
(C) cot*@ — cosec?9 (Ὁ) sin?@ — οοβ 0 
Θ(4η20 -- 9sec*@ = 
(Α) 1 (Β) 0 (C) 9 (D) -9 


(15 


(16 


(7 


(18 


(9 


(20 


TZ EAL | 
ee host - oh VE LEH (20-09-1996 26-03-1913 UBL 
133 =| ὁ Ux’ a cr ν oF LW sul weds ily ‘folmra Use Ux ICIE ue (or Hats 


Ubu 6 ed Url << fee F 800 LY Soe Aut, 1,475 web 
οἷν» 511 EVivrebun£ yl ee tT ek Ue k Soy sauasl 
~-£21 (e¥ £/) 


10th Sta. Mathematics 218) 


>| 
(MENSURATION) 


Measure what is measurable, and make measurable what is not so 


- Gakleo Galilie 


ly 8.1 
Ue ssl LZ Use a UL USL HR ons Ck i 
ee ΕΙΡ ole ah Pe Ue Sut SL plat 
-ς. εἴξας ph Cty Sle ἀμ λεκοῖ ‘iF Juz 
LPL ὁ) Cel ΠΥ 94:2 ee δι MOU 
tel Sbyte WL OF 
eth ες Sted Es gS ? 
(Nano science) Γ᾽} -ς- sth SELF, 7412 δ 
πων SII ret 
cba? Me MUP SSE Ey AUT 
~ thle ΤΕ ae Fee 
(Surface area) cy 2 8.2 
6 (Syracuse) uth rE 
Lie bo SMS fectd Ya bey 
Circumscribed) οι ἐς ν 2b 2b WIL 
a -ὐψούήσις τα φοε 222 (cylinder 
SGA Oe LLY LSPA lost J 
ὡς σευ bbe nL 7 


62 iG deb (F Mya ue 

SINE bap SSE Gol CF" 

BPEL ES εὐ φέευ, 
ἐδ δ, ( 


219 Mensuration 


ly a 
ee asl 3a * 
alee ὦ 
bs? Ὁ 
ὦ 
Pinte ὁ 


(ὦ 287-212) 


yy 
PILLS EN 
be hg tL ob ML 
Es O ten ML uni 
PE Ail L UFO ales 
-ς ita file 


AF Vi4F6 8.2.1 

ALP Sn Pot ALD LIL Le Pot μού by L Bees 
ao Aree Gust Jat Le nebo SX ΖΞ ft LE ryt χα ric Ors Lel ‘Ue Ef sige ly 54 é y 
(2,428.3) 


4 AB OLE haa K Phe cli ABCD AG 

CT Ue Ralls. ὅξ.-(ἰε. Be νύξ Livy le oes 

(ει ΑΒ-ς FeLi έριτ ΑΒ-ς χει ES lee = 
tL Bist BC | AD wie bY όμ 


Wl Pe see LHI Wace ὦ 

tee (Oblique cylinder) 
Le Is Se ot Pe Hose! Gi) 
pL Eo LHe AL eB Aut ii) 


Br i ta ἜΤ 76 (i) 
ΡΒ 2K wi SpE alii Aon Le 
tEOV CF Le ὁ Cotte say 
BS FEI CSA = bebo x bys! 
= 2arxh 
26 E¥% CSA = 2zrh sq. units. 
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— BS Sei 466 (ii) 


BOS , ISA = SiGe = 2x Abril 


2arh = 2arh+2xar 
TSA = 2ar(h +r) sq.units. 
a. (Hollow Cylinder) W534 70 (ii) 
| Ἢ 


“ᾧ 9 


-- dt rai Ὰ pL Bis duchies 


BOS CSA = BO dex + BO bast 
= 27Rh + 2arh 
h iy | CSA = 2zh(R+7) sq.units 
Sia TSA =CSA+ 2x «"θι 
= 27h(R +r) +2 X[zR’ — zr’] 


eh OY GLI IE DSL GE PE hybrid Siete delle 


| — = 2mh(R+r)+2z7(R+r)(R—-1r) 
ie ose εν TSA =27z(R+1r)(R—r+h) sq.units. 


(242) tae ae w= Κατ. 1k 


Lym τ bee Sn εὐ ter βρέςιυ! 


8.1 ὦ 
OS (ii) BO δῶ tLe ibys 20cm 43! %2 Tom AN 34F CPL 
(Ute =) fe 
Ut hal AY PIL Lie Poe : P 
h= 20cm , r= 7cm : alt, 
BKO¥ , CSA = 2Qnrh 
= 2x42x7x 20 
ι, 7 
(6.5.4) BOS = 880 sq.cm 


BGS = 2arhtn 


- 2x 22.x7 x [20 +7] = 44x27 
Fig. 8.9 (1.5.4) “ὦ ἢ = 1188 sq.cm. 


Mensuration 


20 cm 


8.2 J 


(Us tT = “γε, SL lie 10cm Aisi Gr 880 a S6uiutil 
_< 8 BS Seas Po cA Si Sader 26 τι 
= aay em ae Sassoem: ᾿Ξ ὦ 


oT. 


a TE 
"--.. Sat ——— ς----.- 


- - ε-. 


---- = —_ 8 


Now, S=880 = >2zr[h +r] = 880 


Fig. 8.10 79 
= 2x4-x10[h + 10] = 880 
ay» _  g80x7 
ss ᾿ πὸ h+10 
CSA =TSA—2x bru 2x 22x10 
= 80 9x rr’ ΞΞΞ: h+10= 14 
= 880 — 2x 22 x 10? Bigs id h=4om 
1760 y 3 WOOF LUM Se 
== 2515 Sq.cm. 79 ie 1966 
πῇ = 2x “7X 10x4= aa 


- 3 
BOG L le l= 2515 Sq.cm. 
8.3 Je 


bys t 2200 WO e a SY PBL wt Ly. AOL 
_ 22 tee 3 δ»! 


r= Zh Li) r:h =2:5 — T= 2 seh a8 


(CS.A) 36OW = τῆ 


22 yy 2yhx hp = 3200 


— Ag As 7 
2_ 3960X7X5 _ 
= = 9x22x2x7 “2 


a5 = we oh =6, 


ef δ. λόρνε 15 desi Seieny 
8.4 Je 


wb Sin Werk SA Site 84cm - § (Road Roller) Ay Salle 120cm 
ἔυ-:- 22) Sea VLE 75 Kp BOIL Lise εὐ 500 
(Oth Std. Mathematics 


h=120cem , r=42cm Sela : ee 
CEG AKL = BOR 2.4.2. 


= 2πγῇ 


=2x 42 x 42 x 120 


= 31680 cm’. 


BinlOlie Us 500 =31680x500 


- 120 em ———4 


Fig. 8.11 = 15840000 cm2 
(10,000 cm? = 1 sq.m) — 15840000 _ 2 
= T0000 — 1584m 
Pk ιν, fo Grl=az ΜΕΝ 


2} 62. διαί, ἱ = 1556 ΧΊ5 = 2 1188. 
8.5 Ue 
FL lin l4em Beh Mut ff 12cm wl 18 «τ; AB Ab slalbyat ohset bb Li 
be - 22) fread uel 
Uf hal Rer Aichi Buid den « Bid bei τ 
r=12cm, R=18cm, h=14cm 
BOF , CSA=2 zh(R+r) 
CSA = 2x 42 x 14x (18 +12) 
= 2640 sq.cm 


aS TSA =27(R+r)(R—r+h) 
= 2x 22x (18 + 12)(18 — 12 + 14) 


2x 2 x30 x 20 = 20700 
ΓΤ - 37713 Sq.cm. 
bs 13476 ~8.2.2 


GIRLY wep Sir « (cone) wb EAY eee ζω “λλόμα 
Ub A PtP urge luiltods ot 6 Susy 


Mensuration 


ature tne tLe ne Cue ὅρια bee Line ALi bs? 
Leb ety ΟἽ ὅτις ἐφ, τι ξολα S be Pt Ae Ene PKs rei tel 


Sas τ MiG Roe ρου δύσ ng PL ire nO CL bite 7 
Ly eds bis 


Let the bsdrt, AB Vision ΘΗΝ B 4 Gilt 6 ABC LL) 
~3 Fp SV 2 PSE Le fs Se bss 
Pre Lit ς-οτὖῦς ΟἽ 
GPa te ee Ye 
~< bs Jah 6 Loe 
δ ABC 12, εν ἢ 
SAK, 360° «alt 70 yslizu7 « AB 
bs Zh O {Le διε υϑειν 
ΒΗ 


é 


Fig. 8.13 


tet bette AGUS AB 
-ς- (BC=1) Sidhe ut Ph BC 
(AC=AD =) -eUrhut Shs AIYe AC 
Ut ABC οιφι» 
l=Jh tr? (Lew ti) 
h= ν]΄-- τ' 
r= JP h? 


Fig. 8.14 


bs rad eS plinth 2,» bbs "7 G) 

-uté£ (Oblique Cone) 

\ zu. ZL 5 FATT (Ive υΐν 29υ.ο bbs BA Gi) 
kts 4 InP Loe G34 « (vertex) συ (iii) 
Ut Lbs εξ 
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Fig. 8.15 


IWOFL bs JES (i) 


atheists L She θ΄ ΡΖ, | X26 (sector) AO WAY, 
Ἐπ _ 360° 
UA am = 


= ΝᾺ 
- L= πὶ X ao (1) 


Zeb pis L Ab Oe 


tn bbs Ai Po 
et Biss Ae 
L=2zr iy 
ati bye (1) 
_ a 
2ar = 2πί xX =~ 360° 
ἘΣΘ t Sb ALi AO BL = γΞι (ator 
-Uran Eble 
ek (-) 
[5:33 «τὴν πεῖ ἢ, ————— oe ΞΘ. 7 ~ | 360° 
rar Q> ὀιῥισῖῳ 7.4. A SAU BS 
busy3 (L) > blew 2nr | rl? 360° 
es | A θ᾽ (2) 


ιζωΣ-: BACB 
BKOFL Σ 4- oP (a5) = πρ(7) 
iE bbs 7 — gril sq.units. 


aS a1 bbs Jira Pi i Gi) 
DS Mb: Fue = Tete + bbb 


= χγί Ὁ πΥ 


ΓΗ mr(l+r) UV KIG? 


8.6 J 


BKC Sid 6C 5 tbs %ut 37cm 43! 35cm AGGIE AIP GIL by FOL 
G- I= 2 ) .»» 


Mensuration 


~-Yilalher AY Such Fe Zl Suck Bibbs PSP : Jv 


r =35cem,/=37cm 
B8OS CSA =arl = 2(35)(37) 
CSA = 4070 sq.cm 


BF TSA= all τ 
= 42% 35x/37 + 35] 
eee = TSA = 7920 sq.cm. 8.7 δ 
UL ay aie, B μα» Us Fp bru θῶ. Fru POL CulO St 
SCOT NSF abe ly ZOBC = 60° 43! 6cm Pairtths BA | SL 


74 


(a4) ZOBC = 60° v1! 40 OB = 6cem 
Us OBC webs 


o_ OB 
cos 60 BC 
_ OB 
τς cos 60° 
BC = “ὃ. - 12cm 
() 
Such % Shs F ,1=12cm 
Fig. 8.19 Ut OBC ο"οξωι» 
OC 
tan60 OB 
= OC = OB tan60° = 6/3 


φαιδρὰ OC = 6/3 cm 
BOF marl =m X6X12= 727 cm’. 


8.8 Je 
κίε. .-«ὖἹ intaian eae ia nial 120° οὐδ AbO LI 
(Ui m= 2 oleae C FL le τρὺν 


τς apie eee as 
«"76 20. 8 8 = 120° 


PaO R=21em 
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“ὁ νι PhS 
bf brubL be F τ εν ἢ 


— 2nr = 9. x 2nR 


360 
_ @ 
— Se 
Fig. 8.20 itbrwtLbyP > = 120. x 21= Tom, 
BPM 


Sleek 1- Bish fl 


CSA bbs? = Lb AU le J=R = 1[=21cm. 


ΒΕ θ 2 ,ὦ 
oo (CSA) KO = πε 
= 120 , 22 = 2247 21= 462 
neg XX 21X21 = XTX | 
= 462sq.cm. CSA 6s Aliy = 462 σ Gr 


(Sphere) 8.2.3 
Ut oA UA noe IIE FWA, BL Wo Ants (Disk) GEV 701 
Belg, ee (3- dimensional) ΘΙ Ji Cua 
BC CLAY (i) 
BTEC ASLME Suda Li, 360° (sly etug3 SLL IW in 
-< Jib FE Age 
6.72. νὰ ε σιιῦνεδι ς thd nS Bis Ge tise JES 
~atn gy 
ef SLL 
ete igi uf 
£Y Lest bles PU LL, af 
δ» x US wir ὦ 
pL BUT ω * 
Uso Gbcete Ὁ 
y (Us Buide Us7 Ini BESS 9S “ 
Bite? = Bis 2οννων 
BO BOY CSA =4 x 2.2: 


—4xa2r 


BKC GOS CSA = Arr’ UY hIG, 


if LL—$$-~ > 
(-— δὴ 
7-\\\ 
ee, 
———— μα 


Mensuration 


(Solid Hemisphere) »/ Cia) (ii) 
-ς ἀεὶ κυ δηουδΖο34. b Si pe Sie Sp Los eG 


WOT BS 
BOF 6 fas - Zh 


— τς the Jas AL, 


Fig. 8.22 


Fig. 8.23 


Fig. 8.24 


— Aer. =2 χγῦ sq.units. 


IS Soo Lis TSA = BROS + Sheet La dh 


ee δδ. 0»... = 2πγ2- πγ3 
\ 2 = 32r’sq.units. 
(Hollow sphere) » 1 hes (iii) 


=Ue 173!) KR ἘΝ 
BOF = BO bag + GUC dias | 
= 2π|' + 2zxr° 
27(R +r’) UL IG? 
wel an + BKC bash + S)brel 


BOS 


Qn R° + 2nr’ + a(R’ — 1’) 


= 27(R’ +r°)+2(R+r)(R—1r) sq.units. 
= 7(3R* +r’) sq.units 


8.9 Jt 


Lie Bp Soe τὰ But re tl ir Er (μι εν 


(Ut x= £6. eH SPE Li So 
ag 
Bobs SES = 7m 
ΓΙ Me = BF bute S 
= Arr = π΄ 
= 2247 
DAHL LE Sirti lB L-7~ =154 sq.m. 
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_ 8.10 Je 
-- - 5 ΒΡ 14 ὀξζυις σῷ» 675π πος Sb Kd 
BSS Sas Ae : 
(TSA) 3zr = 675 z 86. (ΠῚ 


6757 cnr 


Fig. 8.25 
— p=225 
BOE by 3d CSA= 22° = 22 x225 =450 7 Sq.cm. 

8.11 J 

fe P36 Hod bg Lh fic Som Sis duiiicc 0.250m ber Siiss ASL 

(4 t= 22) 

Ubu Bid ben sible isis wai Rer AP er 

r =5cem, w=0.25em sell 


R=r+w=5+0.25 =5.25cm 


eae oe = 27R? 


= 2x 42x 5.25x 5.25 


ΕΑ bag ke iv = 173.25 sq.cm. 


δ EIKO PL Le tbygs 8cem 3/4 14cm Ai F6L (1) 

BOE ibe SEE f 14 bribe She rb66058 Pes 26 {1 (2) 
shop 

Je Suiby ssl” 110 με, 4400 A ΣῈ. 91 "2 ἐσυωξο. (3) 

GAEL le 3.5m Sek! 50cm Fase tutor ὀιιραξθ 12 het (4) 
Seba vL F200 Key bOHE LE 

BEL e ὑφοριξ VL OTL ee fy 231 BS Pest FG (5) 


6 


tee Sy sts 

SLIM LGR IIL wtLyidyisLe-Gs 1540 a. SL ivi. P04 (6) 
ates Sach 

Seeger, SL Nie 5:3 eel Se aio! 3:2 Uy BBsl οὐ διέθου (7) 
-»»" 


Mensuration 


-< 15cm GY¥sus4! 16em Bbucibyle Ur 540 36S Gyg6i 11S (8) 
ΤΙ Pe 

KS1in lombtr Gath 20emd Sis! em Bdyah@ Led ὑδιδης ( (9) 
ορῶ δ 

eras, Ste a FLutut 24cm 9} 7om ASE tal ists, Jars FQ AL (10) 

seb SA Fah Sach SUNK 15 131 60° EAL Bid aly sl Sox bbs Fu? 6Li (11) 

Kee 56 CF Liplte Wom Leh 7 Sus! 236cm be bre GL bs XL (12) 

LL κωῦφε clifehea 2.8m bY ss 4.2m B67 ἐδ, φλέωνος ( (13) 
Se EG L Eote (canvas) Ut 

ea tebbibs FUL WL Le 2lom Biss 180° ysti GIG ALBA (14) 
Se BisthsZ 

eras, Siu ty 60n LEC Fe 3:5 elf Syl οι bs AL (15) 

See Bis yin Cr 98.56 6 OS La SLi (16) 

eas, Sein σὰ, 271236 C SL Jd ALA (17) 

Seed SIF a a IGLCFE ee 3:5 er Ss BIL Uris ys (18) 

Ut 2.lem wl 4.2emy Biddle 2a S SINE GL 1 Liss ELI (19) 

LKB τος) SNe 17.6m be bre Se BLN KIL esi (20) 

Hebe be 


(Volume) “ 8.3 

ee th Pe US Lela ter tf deer luc 
at Seu SPM ce ISG SO PPL Fe tele rE ASL pal IS 
-ς Fy Si Ni tuzenur ίμνε \o< Al (Numerical Characteristic) 
biel AL re κείν Fete — MEO!) 
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AEM AG ESG 
Ξ- ἮΡ Χ S42 x bys 
= lem XlemxX1 cm=1 cm’. 
"Ἐκ, τυ τῆς σοί 100 662 Ha HL Jt 
-ς- 1 cm?’ ACL atu eensuek 100 Me £i Kf 
BEE tbs FL Yt Pie Ge WLIG Sy le MAME CAS ΤῊ 
é CLI. να 8.3.1 
A blu A6UALL (i) 


h ey Τα 6S YS LowtLy τὰ Csi Lae ων 
AGLI, V= eel x Gh 
Ξ- χγ Χ ἢ 


ΕΣ ,V =x ἢ ἢ συ. units. 


(Fee tert) Fer ζῳ 
~Ur rst R Ny Bisb uid l Lire oi HY 


τ ἢ bY ISA 
ἦν- F6LIFI beg - ALI 
= πῃ — xh 
ἔφ Is 1d Sip V = Th(R’ —?’) cu. units. 
Fig. 8.29 8.12 Je 
feb hyd F SLIM dn 8m SysLsi Ur 704 Drag LI POLS 
(Us n= 22/7) 


UE Cth AL ROOFS SL iru τὦ 
CSA=704 “Gyr «h=8cm Uy 
CSA =704 
=> 2 πγῇ = 104 
2x £2 xrxX8 = 704 


__704X7 
2x22x8 


704cm? 


——Scm—\4 


.---------- Ἐπ 


Εἰσ. 8.30 
= 14cm 


Mensuration 


Ζ bi Il v= arrh 


= 2.x 14x 14x8 


= 4928 cu.cm. 


ACM φῦ; = 4.928 litres. (1000 cu.cm =1 litre) 


8.13 J 


.Ué 6cm 43! 8cm AHAB butlolbsygh le 28cm SUG AL Ir AL 
(ut = 22) Seyi AKL IL 7 ὡς.» χω Si 


υἱ α 91 ready Sidbys dtl rE τ 
h=28cm «2R=8cm<« 2r=6cm Uy 
FELL v= exhx(RtN(R-1) 
5 = 22x 28x (4 + 3)(4—3) 
a Ζ ,V =616cu. cm 
Wirbelsys fi =79m 
Wibele st 616 =7xX 616 gm 
Fig. 8.31 Wi bl =4.312kg. 
8.14 Je 


CF ides re που 69.3. κῶν 13.86 AA hewe EL LIM POL 
(yt π = 43) ΡΝ 


: Sa UV al A iA Fuld brwtl Σ βι : ἢ 


Lows 4.- πεῖ = 13.86sq.cm 
β Κὰρ συ Ξ- 69.3 cu.cm. 


rr h=69.3 
= 13.86X h = 69.3 
_ 693 _ 
ieee μὰ 
oe ᾿ 2. 
«, δοκ = πγῖξε 13.86 Fig. 8.32 


2 xr = 13.86 


r= 13.86 xa = 4.41 ᾿ς = (AL 2. er, 
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BOF CSA = 2zrh 


= 2x42x21%5 


BOF cCSA-66 sq.cm. ; 

é bbs tne Gi 8.3.2 

Ub | Piste wtL bs Sut Li ἢ. 7: 
v=1xarh counts. -ς ὕψος. ζω Σ 


3 
οὔ tee Sash ρζ δι 


Si tS Ae We tte th WF albs ζι (δ. Soli tile 
ewlrizek ther SF bhi toe Auslyfe Obbecishs PL Seth ths fe PL 
-ἔξ διε τον 


Fig. 8.33 5 | 
Inhalt PAGE IS ase Lire tne νῖσ 
3x (7 6bs7) -- sg = trh 


Ζ 6.» 4 Χ mr h cu. units. 


8.15 ὦ 
(υἱ π-- 227 λυ s8_ 2361940 24cm Sues ia Kp 4928 B61 AL 
Ut Vater cA ξοιόφη Bast Ae +0 
h=24cm ; V=4928 cm? lt; 
= 
xar'h = 4928 
x 22 xr x 24 = 4928 


2_ 4928xX3X7 _ 
=> r 52 Χ 24 196. 


Pir br θῶ by? ,r = ν196- 14cm. 


4928cm? 
l 

=> --- 
3 


Fig. 8.34 


Mensuration 


(Volume of a Frustum of a cone) é Co PYL by F 8.3.3 


Uf bobs Fal 6L htt COA NWA nf al tabs Fu CALIALT 
οὐ ti Su KGL CLUS (Frustum)c ol syrah: 2m «ἢ 


PL As ZL Asie be SoM iP LawWL shih Frat fe ure 
GL FRUSTUM Ge etd Frostum) ss, 4 collet F< Ol ol 1. 
~~ FRUSTA GS Ulett Le. " 9." 


Fig. 8.35 
εἰμ ἐξ We Cbs Ar PILI Le tL ith Zou G LU 
ahh pool εάρι Gut Bran to 

LSE 6 hE by FET 

Ζ,» 3.5. 5 (Ail 8.35,.70).ς. GL GL FL Ub Jiu Pink bo tPL by} 
Sit fo 

SUI x al r Pade 72 οι δ εν 2 πος» 
OY be bh SYS nek 


Abc HL by FV= ἔξω. - Reb Le 


= FXEXR Xe +h) —ZXEXP Xx 
ὁ v= alx(R’ -- τ: Rh] (1) 
ABFE~ADGE Sine 8.36 SG 
ΒΓ... 6 
DG GE 
Ν᾽ χε 
r x 
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—> Rx —rx = rh 


— x(R —r)=rh 
mois = x = ah (2) 
(1) = V= a alx(R ~/P)+Rnh] 


—> = salx(R —r\(R+r)+Rh] 


= =n m[rh(R +r) +R°h] using (2) 
Abs teL by F = 


V= at h(R + r+ Rr) cu. units. 


Fig. 8.36 


. ΩΣ = πα τ οι; Ue l= πη - 
* BS ΩΣ =ql(R+r)+aR +ar,l= Jh’+(R—r) 
(2 CE LuLo, * ) 


8.16 Je 

τοῦ 8cm 43! 1501 ith Justia (bucket)(2£ ie WU Le PUL bs ALi 
(tn = 22) fee sph νι 63cm BASU A 
ῃ Os iro R ENS GIE Yuta k μόν»: uP 


— ἐέω» 2,2). = 
= ἐπ᾽ εὐ τ Rr) 
= τ x Fe x63 X (15+ 82+15 x 8) 
= 26994 cu.cm. 
af aon litres (1000 cu.cm = 1 litre) 
Fig. 837 ἔα τιν = 26.994 Αἱ 
Ab S 8.3.4 
AOS AL (i) 
Tp 6S Lhe Sf OUTLET 
V= Ξ πε' cu.units. 


Mensuration 


nt Piste SLWwiL Lies h bys RAS IL dl 
eh bee πὰ ty sl APL Ce Ror Ue) 
-ς UL PE Me κά « Abe 

é HS is v= “ἢ cu.units. 


Fig. 8.39 


ey 


Fig. 8.40 


(Aes ler) An SES (ii) 
yun Rule oy) J Bis dani bastio aS 
ἔρισ ιν = hb S ban — FS bout 


_~ 4,73 4 
3 TR 3 Ur 


ἐφ SES - 27(R' — Pou. units. UY bio 
Ab Sid ALI (ii) 
Ab Saati = νὰ x Firs 
=4xoar 
= 2 πῇ cuunits. U6 
(Avett) FSi oTi (ii) 
Ab Sse bi = 6S idbyg - Abe Aiaddasct 
2 2 


==xaxR-=xaxr 
3% x 3 * x 


= 5 πί(κ᾽ - γ᾿) cu.units. UE bak 


3 
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8.17 J 
(υ t= 2277} ~~ 84cm 33 ed Ζ 6 (short put) me boot 
-ς- 1 sf bor Ly : od 
Ue 2r=84cem — r=42cm 


ΑΝ V= Sar 


~ 4,22 42 42 5 42 
Fig, 8.42 54 “10°10 10 


é CIF bl» = 310.464 cu.cm. 
8.18 Je 
PLsTPL ol Sei SL iF valbs ZA EL neh Sales (οι 0 ASL chs ZL 
Speed LUFZE Untill 

a1 BIC Lal Sted Δ SP 
th CYS PSL IM Llbs BAP 
r=h: alt: 
ACA slo Sid cbs AMY 
Ux V3 sl V2, Viet ZAL 


—! γι ιν πὶ ἢ πη Sar inh 
= hale eae = 
— = ΠΥ : ὙΠΥ :ar (Uk,r=h) 
τονε πΞ ore 
-ὡλιῳ = 1:2:3. 


8.19 Je 
(Ut = 22/7 ss asi inet 1241}. ἔργο 


-Ut V alt iD Ful Kish AAG τ 


r 7 wees 
1 cm? 4_3 _ 50688 
7241 = Ξς- aur ie al 
4,22 ,,3 — 50688 
Fig. 8.44 "" 3 ᾿ 7 ae 7 


exeNd Mensuration 


2_ 50688, 3x7 
7 “4Χ22 


=1728=4 x 3? 


Bish Sid r=120m. 
8.20 Je 


G- tT = 22/7 Apso B_id baci dr Sem Suis dy gh le 11352 an A 61  κ 
Ut Busdutllbs ch Livi Pica pore ity, : ν 
alt τος Ὡ κι by Sp; 


y— 11352 3 
7 
3 (Ν᾽ ar) Ξ 1199 
ἄς 25.’ ὃς. 11352 
β —> 3 xX 7 (8 r) 7 
Fig. 8.45 §12—r =387 — r=125= 5° 


Jib bt WWLAFALES yr = Som. 


< 30cm GY ss! 14οπὶ Susi eed Crifi (1) 

be 4 etc Leth bt tiwriLS Tom sia (βου χε (2) 
| © bat Le ἐφ ie Lx a etl p 250 due inlA 

tp 1628 BEC SLL #1 Le 370m Gob PBL etl Lieiiuft Ati (3) 
βῆ 6. (1 9 

s/o έσιε 4.5em bY ISL σις 62.37 FIFA (4) 

a SUFL yl In 53 eULe A — 23 eVUSasl Liev rin (5) 
ile 

ΡΒ. ΕΣ. ἐδ ἤν 4400 cucm. FUL 5:7 eo UbY ISL LIKI (6) 

SPANIEL NrILele 12 Podbtoe Se ἘΠ 66cm x 12cm (7) 

» PES ΡῈ 3mm ASK ile 28οπὶ bute SLIM Ui? τ (8) 
ἐς ἐκ Mb SU ot SF Imm S369) 


lOth Sia. Mathematics Οἷς] 


eh 6 Sle 290m sf 200m eA Fists Ai (9) 

eh Le 4dm bebe WL by AVL SALE! 12m (0) 

-< 14cm v9! 8em ALY sal Bde Hie Se PL by APL αὐ 
Se Base pepuin 5616 cm’ é ἐσιυ 

eke lin Lom ὀνδί. ς- 8.4 mom ss! 4Δοπι LF 6 UL HHL bs Ki (12) 

72. φῦ 12em στο 13cm ws! 120m Sem CUIL ABC ysl4ieAPeli (13) 
See Ζ bo Ld κι be Jl 

Sel eS UII 100.48cu.0m FKL e 23 ery Pal by AueGLi (14) 
() m= 3.14) —/ ps 

Sk Shs ζ3ην 9om Siete Kah 216 nA 6 eet lO bs ZL (15) 
ey 

DINE = 0.7em Ss (5... 2,955 (Mass) ρων» Able di% 200 (16) 
(of = Ζ x ool) ~< 7.95 g/cm’ 

δίς 10cm .9! 12cm AY οι κυ (17) 

See a Fle fe 11520 ρος. (18) 

Sh bbs isl bine e rd bed Ge iL nce 14 (19) 

ΓΟ, ωξυξνυω ς ῦφο 14cm ε-- 7om 26 (balloon) wed he Ll (20) 

ἡ: WU Us 

(Combination of solids) su6/L2IU¥ -8.4 

She Ut slic sods Malek bleed Mea ytd se Lei pik 


-ἴξ ne 


© pee hot fin SALA ba οὶ 


“ A = Ὰ 
ig Sao 
vee’ Ca 


Fig. 8.46 


Mensuration 


WET Spf Crna Le FL bile Leth σι SE by AL Ui Sas 
Phe Se LGN LE LEE bs Ft LO FL fhe FL Mor pot 
2 GLOVE VRE Par ph 6 
UA 

aS Ke = WOOF La fas + BKOFL bf 

Abe Ue = ἔξω + Fb Aid 

8.21 Je 

£35 00 bbs Fi Bisby Atte hi fd fine Σέ 


(Ut t= 22) “μέ 6S Ae eri th in 17.5em SY I SSL Mater 


id | r=3.50m it ,r =3.50m 
bys ,h= 17.5—-3.5=14cm 
ἔτ = Fb Aid + ἔξω 


34 εν Ὁ 3 1 > 
χων» sar ἜΣ πῇ 
3.5cm 
----  -- 


2 
= ay (2r +h) 


fj 17 Sm I 


Fig. 8.47 
= 22 39X39. x(2x3.5+ 14) = 269.5 


A 6 SAre eri tL Lid = 269.5 cu.cm a 


SIGs! 80m ὁ τ ole eel Pl rn 6s Zid (Cup) fi 
(yt π -22) SPE SOL 11.5cm 
of 


wo $s/_id) obit 
Pid = ὀφο. bl) h=8cm 


— Bid = 11.5 -- 8 =3.5em Praia t= 3.5em 4 om 


BSUS = CFL b+ BOF L Las 


= 2,γ  -- 2arh = 2ar(r +h) 
Fig. 8.48 09) 7 ( 7 8) 


πο. 


ὅσες" =253 κῶν, 
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8.23 Jv 
brute 49m bYIP CA Wy obi ine λίθους thet 
- SU eed f (Canvas) Ibo EL Lee 21m Sy Serle 42m 
(yin =72) -εκδνὸ F 12.50 
oie “»ξ - 
,35.,2ν =42m Bid r=21m 
id ,r =21m Uys! = h=49—21=28m 
bys h= 21m ΟΣ l=) Rear 
=e or 
=7/ 4° 43° =35m 
BN Lb = WOPL wyiel+ BOFL wb 
= 2arh + arl = ar(2h+ ἢ 
= 22 21(2x 214 35)= 5082 
Beye -- 5082 κι 
28 SHG -ῖ12.50 
2d KSoif = 5082 x 12.5 =%63525. 


8.24 Je 
bs iu PERE VAG oA Ut 4om us! 8em GALS duels ab AL 
feb Sby? ΞΞ Sem Show Lyre νύν 
Ut Bs butts Lo YE ιτιπ δι 
Ut Pssibenths Abd bee nth SLAY 
SWS 


ban aut μ᾽ 
2R=8cm 2r=4cm 2r,=8 
--ῷς R=4cm —r=2em | => re 


“ὁ μη) 
Abb - ATES 


--.-- 8cm ---ἶοὲΤἉθ" Ὶ 1.2 _ 4 3 3 
Fig. 8.50 — οὔτ - 371k ar 


Mensuration 


= Σχηχάχα = $x 1x (4 — 2) 
= h = 2-8 14 


hb F oh = 14cm. 
8.25 Jt 
ut de ἐμέν OI tr EOI 7 Sd SP EAS 14 em 
| ἐξ νύνύθυ 9. Ζ SIL 5.60m LOSE 
τ τὸ τι AS ss 61 lUd SYA tote α δι 


WWI Be 
," ,2r =1.4cm 33 27, =7cem 
oe Ge Sas ae edt 
Paid 7r=0.7cem Pid ἡ, =7 om 
NAGS Lees h=5.6cm 
e—/om— τι Φ ῳ Β 
Fig. 8.51 ὩΣ 
Ze Slats = ἔξ 7 n 
= χε nX ἢ πὶ 
_ 3rh 
na 3 
4r, 
3xX5X5X 5.6 
n= ᾿ 5 7 = 150 
ag 10 10) 


-ς. 150 WI SUL trgt2 
8.26 Ue 


44m sl 50m Bby- ς ὑκόιε WOKE 15 aul tiLyey 14 
(yin = 2) ς Kv 216. 21cm AOS UL Btu a κουριδίας 


(i Speed TS leva MS by = 15 KF 1 2F = 15000 % / 2F τ 
bark Ὧν = 140m 
ἜΣ. 
-ξ h SILOS OL SLA 
Fig. 8.52 h=21cm =m 
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φόρων ΞΞΞ BASS σι x es x UY 
A6 bler/Cb Keb = πρὶ x1x15000 
- ζω, τ ὦ 
Ξ Χ 100 Xx 100 < 15000 cu.m 
ACS, L si, ey we = 
2 21. 
lbh = 50x44x 100 
LG bE T ti nK edna, bp 
ες A6 bueceturt T = ACO L sine te 


VO me " 21 
= 4 x (Tog) ΧΤᾺ 15000 50x44 x Tog 
ws T=2 ἐ 


LE 22 LIKES Gy slip 

8.27 Je 

-— betes RLM ut 55cm x 400m x 15om μα (slab) Se Li 

(Ut t= 2) ee GU Lut lcm 43! 8cm Abert Bbsab Al 
ht SUSU τὦ 

UB buiuibsacc AEA ΓΙᾺ SOLS 

wi£ eed =1bh = 55cm x 400m x 15cm 
ΤΈΣ μόνα 2R=8cm 
ΕΣ» R= 4cm 
der w=lcm 


Sia busl r=R-w=4-1=3cm 


ἐέψιές» = Abbe? 


— mh(R+r)(R—n =lbh 
(3 22 h,(4 + 3.4 — 3)= 55x 40x 15 


SHS σι h, = 1500 cm = 15 m. 


Mensuration 


-ς. f 42a £36 eae, Sn fad re BV CD 


fof Mey 


Uf 25.50η1.92] ΟΠ] Ay Ei St he SF fisting UI PSE. νσ (2) 


leek bu 
wv! 14mm SUK er be fe si Ike KP Stir Wort 
yn ae (I< 5mm 25 “ane 
Aut 28m 41) 13.5m GAL Suid ei Kb eb PL IL re SI PUBL 
See iS CSI 3m by odie 
i Abita 12cm 422) Goes! 48cem SSA kbs Aol GURL Aun 
βου S bhp Pb σι 
Bist! a dekh iwirotoe/ Le Mom iste SAL 
eS it in 1.2mm 
BFL Gye life Gy ce 2dom Syst! Som Sid bei Aki AL 
Speers CLbtuteidueLe Wem Seid uciKyre thus 
aif Οἱ or re be WAKO. A6 LL 120m 6ALLS bom 
ς Kali LO SAL Hed oere bese AS tobe 
a tse Le treed 5cm/sec ΡΠ ΡΣ 7cm 
Se (Rus) Feb eee 
ες.) 2.5knv/br 23S ALLL 10 ome EL 110m vf 3 4m 
WAU ASye HM ELA CL AA δὲ abo dleot <peyeedt 
Bishi USS tebete SAPLAPN AS ee 18cm Buss) 6s SL 
Se Bisb Ye 2 jun 12cm v1 2em 
-Uf 12cm “9! 4om eZ AY is byautdueiLyle 40om SHG bre ALi 
fe BISA PE Sle thes Rol UALICGL 200m SUI" 
ts Able Bis 4mm Sb, ce 12cm ὄν Bom BK Yb Fis AG 6 IL 
ς ξένε. AA a thls 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 
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LS 6cm sisi 12cm EL etl (A THE bes 15cm 3/49 12cm (14) 
Lumb δά pte Ere φόταςς Mid ύριους λυ 

UIA ἐς SAN Lety «ὡ- 2m Rr ar 4.4m SUSE Wace OO (15) 
200m Susie εν Utedir ible 4cm SASTL bh telece th 
wy eae bach f CL bb tee 

Oar one Le bn feecse 18cm δῶμ 32cm bys (Bucket). L bist 84 (16) 
Se bh Fi BAS le 24om ὁ φρο ς be bot thee F, 

SEW one le 14m By! 20md οἷς tes rie Pie αὐ 

- SY Sree robk (Platform) 07936 20m x 14m 
Fe in 
2 GI BO FELIU ACE 3! Lom hid lom (Ὁ 


(A) z cm? (B) 27 cm? (C) 3z cm? (D) 2 cm? 


-ς- if ἢ Sei Se ss δι FGF Lure (2) 
(A) 5 πῇ sq.units (B) Sah sq.units (C) 3 πη’ sq.units (ἢ) Sah sq.units 


EINE. .... ARI Sem GY Le 80cm? δ οἰβρυλιῤς (3) 
(A) 400 cm? (B) 16 cm: (C) 200 cm: (p) 40 cm? 


opens SY PBIL YlieSom Pah) 2007 cm? ae. FeLi PUPAL (4) 


(A) 20 cm (B) 25 cm (C) 30 cm (D) 15cm 


CULT S61 ς ὀξὺ ὀφηυιόφι a Base PiU P0L (5) 


(A) παῖ sqcm (B)2z ab sq.cm (C) 27zsq.cm (D) 2 sq.cm 


é bbs Ζ “1120 cm? é bole Se Sle Sth wl Bid Boley é GCslbs ΩΣ é δ (6) 


(A) 1200 cm? B) 360 cm? (C) 40 cm? (D) 90 cm? 


245 Mensuration 


Syste 75m 8cm v3! 12cm AGE MF 6b: F376 (7) 


(A) 10cm (B) 20cm (C) 30cm (D) 96 cm 


ay (C2 cbs PI x 10cm v3! 120nem ς OU Suck sl bo Bouse GL bs 2,3. é OL (8) 


(A) 1200z cm? (B) 600z cm? (C) 3007 cm? (D) 600 cm? 
SysiSbs Fiat 12m εκ δωουσι, ζ 4852 te ZufGti (9) 
(A) 6cm (B) 8 cm (C) 10 cm (D) 12 cm 


Kalk ths 2 der 48sq.cm Jibr seb ss! 501 ὑφηῤωιῤες (10) 
(A) 240 cm? (B) 120 cm? (C) 80 cm? (D) 480 cm}, 
eS FSM tes 2:1 sf 1:2 Oy wale δ da erica (11) 
(A) 4:1 (B) 1:4 (C)2:1 (D) 1:2 
BOGE lin 2em Buse S A (12) 
(A) 87 cm? (B) 16 cm? (C) 127 cm? (D) 16π cm? 
εὐ Mb FasL B 2cm (13) 
(A) 12 cm? (B) 127 cm? (C) 47 cm? (D) 3z cm’. 
Bish yin ot rea Ab SLi (14) 
(A) fom (B) Jom (C) som (D) om, 


ei SFL yl 9:25 ae Lui/s (15) 
(A) 81 : 625 (B) 729: 15625. (Ο)27: 75 (D) 27 : 125. 


(Sal ς- ὗν αἱ Moo fs AL (16) 
(A) 2π α sq.units (Β) 3πα sq.units (C)3z7asq.units (D) 3a’ sq.units. 


ei Kisii “Gr 100m 38 6/SLA (Ὁ) 


(A) 25 cm (B) 100 cm (C) 5 cm (D) 10cm. 
eee bn KU 36 7 38 SLM (18) 
(A) 12π cm? (B) 36z cm? (C) 72 z cm? (D) 108 z cm? 
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aU EKO FL IO 12π ΕΠ σοί». (19) 
(A) 67 cm? (B) 247 cm? (C) 36z cm? (Ὁ) 8z cm?. 
eS LL Noles TB δ ς. Je BAd6, SN (20) 
(A) 1:8 (B) 2: 1 (C) 1:2 (D) 8:1 
BE Sb Lad Let ἰκουκρ λυ -ς “2,224 BO FL SAL (21) 
(A) 12 cm? (B) 8 cm? (C) 16 cm? (D) 18 cm’. 


SEE L intend 4:3 Ua SACL US BBL ths Fir Ais» (22) 
(A) 16:9 (B) 8:6 (Ὁ 4:3 (D)3:4 


peal a 

Bsus δέ weit ute nz ke Ertites Aber lho 
bel Ae ta Ete ® NE Met Ole eZ emt λέ ὦ J, Os 
ME yr) tele, 

πεν SA Be Line thle ίε ploy 
Wits feS one lst MIL Hr“ ἣν ΠΡ Se Ur Aas L 
(eta fowiey.£ bys 


σοι FAI F EK PCH NS Aart AE 1735 LAS wx 
boi ULb UU RE pe 


Mensuration 


ἦ τύ 


(ULI) 


(UL IGS) 


whe ley 


Abe ee 
aRh-arh 

= mh(R’ —r’) 

= mh(R+r\(R—r) 


Fou 
Nie 


2m(R+r\(R—rt+h) 


me _ τος 


2n(R2+r7)+a(R7—r’) 


a 
3 arh 


Abe ot Sem 


4 3 
4 (RP) 


Abe item 


2 3 3 
ZAR =e) = 7 (3R’ +1’) 


56 bl 2 3L ALi ~10 bs AAC wL 
= {BSA So xT χοῦ } nt 


UY ᾿ ΠΕΣ cm Si le 1 yN IN bo AC lg = CSA 6}: Ζ 


2 
rae a 


 ῥώξυξνε νῇ eo ” 
RAL LL bet Le brwbL bP = ὁ εζυζιῶ 


1m? _ 1000 litres, 1dm’=1 litre , 1000cm’=1 litre, 1000 litres = 1 Al 
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Tae 


PRACTICAL GEOMETRY 


Give me a place to stand, and I shall move the earth 
-Archimedes 


def 9.1 


ee He Sots D9 2 In trek 3000 ΤΩ 
7 Fash dpe Lbs ωξζμ} ae lid & ES eH ΖΦ. 
U6 διδῶ teem LAI ννζ yiuld Se 
MHL LC yth eG 

NESE le ESA rth a9 087 
eh CGAL Eee LiL uid KP Uy 
Ul <bean RELA Soa HZ 
dh J3! sid Gurley Us7l9 a 94 Sure iA “ae 
Lu μονῶν 

BOB AB ab ba Ja 2 kL Aterags 
τνιρσ PAL Leelee Lieb 
SUL bh Siete Labs Ue Ase(secant)U δι; ee 


5. eeu 


ΜΠ Bas Fis BEA 


uit PQ (secant)@ Bhsye Alyusl 


Sen Z SAPL PQ UIvL PQ 
UI. Ci SE oS Cbee 
tebe nA JCGBL Se 


Practical Geometry 


Sz 
(598 - 668AD) 
(Why Le L yee s) 
“Clute,” Li las 
bol tiem AA Lt 
ps2 (iL iw are. we 
ott 
SL bial s ΠΡ 
tye δε, Crime ay ig 
tl, LS Tal Sacd 
UA EF -YUEL 
ences 
UA berw 
Y= γξρ φατε.) 
2=ptqtrt+s LU 


\BUIPLPQ Pays ATG ον 1m pri lr£ bs $l HePQLUY ἐς BIL AIF 
ib CD us! AB-L YUM MsIL SYA, BLL Ay CD 3! ABE LUCE 
᾿ς CD UIPEL AB SUZ Albee Ly WL by Malle As 


ue ΕΑ P&P LUE bee At 

ey ΖΕ Anut fe p ae bes 6: let 

τ -Uthz Dw CBA φε- 7 Is ul i, , b 6b ut 

BO Be Aoks ty AU BOBL& As Ip, 13, la, Is εὐ 
ἀξίων. Sig PB Ly Let P 


ἘΞ SV SIS loo μι Bie Bisle Ay Ae Om 
ες VG P ναι VLG AP ρα BLA 
OA LAP UA OPA, wiAz“tal 
OP? = OA? + AP? re εὐὐῷ 2» 

AP = V OP?— OA? 


Ure Usth 9.2 

-LyMftenEy μα. bet UA sity Upton 
LMSW (i) 
ES HW τυ. ὦ 

(LMP pA 9.2.1 


bi LLB! dsl WCC ie Bad te Any” 
9.1 Je 


(LISP) A Ly Pl P SLi pth 2 bo A Lit Pid 3.2 
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Bisbal =3.2 5 es 


Sr 


: tial 
2 both LB iade 32 0. ὦ 
-ς μ΄ OP wi P BLA) ὦ 
a ὃ LY ορ κέ ἐσαυνοιρ (iii) 
-πἴΜ-:μν S@u8CANNaIMzu? αὐ 
εξ PT Get ΜΡΝ () 
τον TPT νυ 22 λυ. τς. TP (vi) 


PS PT ζυίκ-ς Es GL PT ον, OPE Bee PBL LA: 


- JV 6A) 


aif sy le ab GL muy YP 09.2.2 
Low 
bn Soy si dy rE Cos le Aryl CAL pVLe Ll Ke ss” 


Practical Geomutry 


9.2 Jt 
Eb Lite nd Jr Wel ay -& P BLU! 2 bef Baise 3.2 
Lf 3.2 BAD AS cell 

Serle 


Soe 


ew AL Buide 3.2 SISO ὦ 

-2P SMe A (ii) 

-2F PQ ALL P (iii) 

Serle fze MR QP SUBLAMIR Le Qu! P (iv) 
-UxU» (Counter clockwise direction) 

_Z_ tS QR! PR (v) 

ZQPT = ZPRQ SEbKUAU, P (vi) 

tne TPT UV be SF 1! & TP (vii) 


ei e ὐὐνακ 22 4.2. 9.2.3 


Ut edt re bya Sie fb (i) 
~E 90°38 b2L 2 As (ii) 


10th Std. Mathematics 


9.3: Jt 
ett url Zr ze 2, x 7 a VE ZAMS Se 3 


£3 Bade te 


28 OIL UWE he AL Biee3 ὦ 
-ZUS OPwiZysP BYyeKIo-~ 7-0 YY ὦ 
chy Mf OP .-ς bes tor’y OP (iii) 
-ς boll idl MO “οι, M ἀν) 
Sd ἡ on, Τ᾽ "Τ᾽ 2" ἡ» (v) 
Ute ees 2. US PT! i PT (vi) 

Ub PT = 6.3cm 


: ὧν 
Ue AOPT xt Az46 
PT= VOP?-OT? = V¥7?-—3? 
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STATISTICS 
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B »ζεέζορῦυι. ς. 5 γόδεέυΣς, ε ὄνοις, ft 
: υψο δι να. E fle tifere 6 E ne fowe fh So Pit 
Fig. 12.2 δι νὰ Gib poll EwtE SLI E=S-E 


Cr Cn IL SIL 2 «ΕΞ {2,4,Ο 6} SA MB κυ 
(ῳ."»υ12..6 2) ἘΞ {1, 3,5} crf FEY 


(Exhaustive Events) Gir” 

nS whe (Union) IKI Ut Σι ὃ μι}, Εἰ, ΕΣ, ... En διν 
(Sure Event) Cx 

nm tn® 96, Cruite Ζ te ΤΩΝ he We me patie 6 7 ite 

᾿ς Or Set Mobi et 6 9! 5,4, 3,2, 1 stl BL Leet St 
(Impossible Event) Cres“ 

Ue Ibe φύσει: erin burrs Cr bi 

τς Orin hoe 7 ed ber tilde 
(Favourable Outcomes) νον, 

EW "GI" Un tet LOC? | ee REC 
bei EB br 1,35 UAL Cr bh Kom Ib B tL Jt 


SIE ECL Rute Les pot f tri -fuelu! 


Pe eS) ae ι (EA Fag te_um (Finite) ste PS ἔρια 
VAS wee dutiiut 


Probability 


(Classical definition of probability): GIZB 5G! 12.2 
υἱεϑχυγαϑοκξονόν mA Ov telainth Oc 'n' “74 1 
a πα ἰὴ αὶ ,σωις Ge P(A) IL A Oy n(A)=m vt n(S)=n 


ΟΝ P(A) = τς: Α οὐ 
MIS EOS 
P(A) = 2A) am 


n(S) π΄ 


NE IL ECeslerr cual f Etre οὐ δι HE BESS I-Wh ox ὦ 
-οπρ δ,» 

0< P(A) <1 ὑδ Ut δοῤνυξοῦς. τωρ, "". 0! JEI6 A ὃν (ii) 

P(S)=1 Sree 1 Br Aliates iii) 

P(g) =0 (> ~< 0 A oa Civ) 

εὐευζΖυνσνωδι A δνυξυ υύιέδνυι (v) 


P(A) = P(A) | ραγ- ἅξ - π- πὶ 
= P(A)=1-2=1-P). 


“Ὁ 46 em ΙΕ. κνέ pete ke Ai 12.1 Ue 


ἐν sulze 4 (iv) BA 2PL6 6 Gi) 
tg APSLELAL ὦν 


Fig. 12.3 >= { nes 3, 4, >; 6} 
“n(S)=6 


ς Arb IVE 4 SPW 
A= {4} -.n(A)= 1. 


_A(A)_1 
SF (A) = n(S) 6 


᾿ς B ὄνες κοι SP} (ii) 
B=({2,46} .. n(B)=3. 


ΒΕ 
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a Corbin A2YL 6 AF (iii) 
C= {2,3} αι n(O=2. 


iy _n(C)_ 2. 1 
᾿ MS FG 6 


ς- Ὁ ὄν. κι brwlye 4 470} (iv) 
D = {5,6} n(D) -- 2. 


9 μῶν MB = Bah 


12.2 J 
Soy Cl Pao LL ye ψξι; i 
YEG) ~f Gf @ κ“»ὦ 


S= {HH, HT, TH, τ Pr WL nee Biehl : ” 


n(S) = 4. - ᾿ 
A={HH}. <A Orbe nb of wt ω 


“ n(A)=1 


_ n(A) 1 
= n(S) 4° 


B = {HH ,HT,TH} ς-Β Orb νά Pb Fi“? (ii) 
iy n(B)=3 
P(B) = n(B) _ 3 


n(S) 4 
C={HT,TH} —C Crbink bet iG? (iii) 
iy n(C)=2 
P(C) = n(C) .2 | 


n(S) 4 2° 


12.3 ὦ 
~x (Prime number) s163*»Lios Se SON Cel la bE WL Fl bse 4 Lh haul i ἘΠῚ 
ὦν 


S = {1, 2, 3, ss. 203 ly 
ἐν ἢ (8) = 20 
ZA Or 6h LAL yh} 
Sy A= 12,9, 9; 75 Uy 13,17, 19} — 


n(A) = 8. 
4! _n(A)_ 8 2 
Ht P(A) = n(S) 20 5° 


Probability 


12.4 Je 

PIL WYP Lt Fh Be Ute PUL 7 Ut (Sample) ον 621 35 
Seen api 
WKS! n(S) = 35 ΤῊ 

WIS IL δ = 7 
<A Cr bE SOIL SPALL 
WIG IL PA! n(A)=35-7=28 
SW nn FL εἰ She P(A) = MAD = 28 = 4 


n(S) 35 5 
12.5 J 
Se SOW ICL BALE ed ee oss 
WK ποις. 8 GMb (iii) wo IsZ (ii) 8 Ut ὦ 
aS 6 EI n Ko, μον 
S={(8hB, (1,2), (4,3), (1,4), (1,5), (1,6). 
(2,1), (2,2), (2,3), (2,4), (2,5), (2,6), 
(3,1), (3,2), (3,3), (3,4), (3,5), (9,6), 
(4,1), (4,2), (4,3), (4,4), (4,5), (4,6), 
sr (5,1), (5,2), (5,3), (5,4), (5,5), (5,6) 
oie (6,1), (6,2), (6,3), (6,4), (6,5), (6,6) } 


οι n(S)=6X6= 36 


<A ὅν. κα 8 ὥρα (i) 


A= {(2, 6), (3, 5), (4, 4), (5, 3), (6, 2)}. 


— n(d4)=5. 
| _ nA) 5 
i) P(A)= nS) 36° 
ς-Β Orb ποι 4... Gi) 
B= {(1,1), 2,2), 8,3), 4,4), 6,5), 6,6)} 
— n(B)=6. 
= WB) 6 1 
a n(S) 36 6° 
ς COrbLunlic 8 GUY (iii) 
C= {(3,6), (4,5), 4,6), 6,4), 6,5), 6,6), 6,3), 6,4), 6,5), ©,6)} 
n(C) = 10. 
=.. π( 10 55. 
ἐν nis) = 36 = 18" 
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12.6 Je 
SANS Ceb Lethe! Ui te URLS 52 Ee LAHELAF 


10 ἀξ. Civ) BCL ALi ii) ol! (ii) »“ὑκῇ ὦ 
Ser SRESTE 52 η (8) Ξ-, 52 Ue τῷ 
bk SUA ὡς ες 
ΠΌΡΕ ς. αὔν βου LAP 


n(S) 52 13° 
ς- BOYCLEL bol SAY (ii) 
ἐς ἢ (Β) Ξ 2 


' _ μ[))),)ὃ 2 1 
PB) n(S) 52 26° 


ς οσὄν (ὁ EL yt LAP (ili) 


“n(C)=13 
: _ πίῶΩ. 13 1 ει 
—— nS) 55 Δ᾽ i) 
3 ς- Ὁ δ» ἃ ὑξ "έζ 10 HALA (iv) 
“.n(D)=1 
_ AW) _ 1 
ΡΑ) n(S) 52° 


12.7 Je 
Se SNELL EW ML AOU 15 IL 4 20 Urerlative 35 
Ui) 264i) » 
᾿ς. Gl BH Or 6 SFL SIAL: P 
a5 ASE (JIL 
n(G) = 15 43! n(B) =20« n(S)=35 -. 


WIWESLFILEY ὦ 


_ n(B) _ 20 
ey n(S) 35 


= P(B) =4. 
MMW ARLE Gi 


_n(G) 15 
P(Q) -τ τ) 35 


ὡς P(G)= 5. 
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12.8 J 
pee noe eile 0.16 WWE nee torts 
WS 


-ς. A Orbe ς,να.-. ~<A Cr bi κά νὸν» 


P(A) = 0.76. alt: 
P(A) = 1—0.76 = 0.24. P(A) + P(A) = 1 
0.24 WOW Lely «. 
12.9 Je 


wi ἴδ, We ὐμ εξ te Mu plbewplty 5 tee 
eS Be In FOYE 
er WSU AB 
WS eh ., n(S)=5+x 
~-—>R Cri WIL cht pus B ὃν BIL chs Sy; 


P(B) = 3P(R) eb 
55 n(B) _ .n(R) 
n(S) n(S) 
KH 5 
= S4+x 3( 5 = 
—> x=15 


Ma Ses liy = 15 

12.10 Je 

Se Werk f3 

-οποξ 53 Le ν FEE 6) 

μος 52 SA ed FL 8! (ii) 

~Une2 53 SU bed f ΨΩ ford Gi) 

Lb iE Unoz 52 Us" 52 WIS ated = 366 Uw» | 52 2% sles 2 
tel 7 κων 4) 

(δικῶν) «(ότι 2) Cote) Cel eectulg) Cbg) (Pra) Cpl) 
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IL tb bee Me κεν 7 VL ocril SEC ποῦ ρος 53 υδωνι “κι 
Ube otal Us 
S ={ Close, ) (i762) «(ζω 22) (lI Aelz) (ρα Ὁ) ( hp) ((2ω13|}} 


n(S)=7 
A= (Cel es2) Cozeciz)} Lid A ὅνδε pL ozLitusmay “7 
n(A)=2 
_ nA) _ 2 
P(A) = n(S) " 7 


Unser bios die tal boz 52 Sided! (ii) 
< BybWLnsez Usd? 
B= { Uivhsig) Col egtlg) Age) (Pra) Cali} 


n(S) 7° ~! 

ute BulA SEes 
a el 7 Inet 533 Bed dw SUI ted F = 365 οι ev 1 wt 52 (iii) 
Paras lg a fe Agl: ες rs Si 

bee S= (51 ot SE by cel 7% cot «cir } 

n(S)=7 
< COr bn PL turd 47 
C= {Fri} = n(C) =1. 


12.11 Je 
Sipe A Crt f kyl 
sJees* P(A) --Σ «P(A):P(A)=7:12 


ase 4.4 

P(A):P(A)=7:12 : Je bs rs 

PUA)... 7 ι 7 = Σ᾽ 

ne ‘k>0.« P(A)=12k at P(A)= TK SAL 

12 P(A) = 7 P(A) P(A)+P(A)=1 SULZbA 

=7[1-P(A)] Tk+12k=1 -- 19k =1, 93 

19 P(A) =7 k= ἐς lid 

i! PlA)= τ ᾿ P(A)= Tk =o. Zz 


Probability 


Nth eset the bedi Ke Lisnc&, (tickets) UX 100 
λα. 10 Rho n KL 

Seon 9 Oot be 2pot 

ταῖς. 3 Un! ct ul Serer δά. td κοῦροι Ee Sy Ge by 
Ser ele 

HOWE ne SE he be WIL Yee but ee ble ut 3 UUs tel 12 
Soll 

ἐς Vy κοῦνέ Αια. λυ δ ρ When k bs 

εἱς. ιν Kelle thuel pe Ble URL Ste nL SUIT Ase 

ns (ace) 61 (ii) UA Gi) ALI) 

Se yew IE fie τούς οὐ το 

fotié Gid ety id ALGAE @ 

LEIA 007 SP pty 4 ot tLL G6 ¢ 1 SP phe 6 ee 
Linen Se vbibye debbie eeu fut 

nite (ii) Bist (ἢ 

Sel Lethe bw Lie UtrwlAl 1006 1 

Ke at 6 Gi) rope (i) 

Ve iL HP Aisle αὐ oo Boi UL DAL RES 
-πζ92ε- “WN” p66 bt Ae οι 

μ ἐϑίσιες de Wii ee upenpl Ur 3 wld 5x 4 eee 

ne bbe ὦ κύ-ἔζ, Gi) TO AMO A 

Se JN he be SOL PO HLCL LE sha 20 ¢ 1 f (cards) 6 20 
πές (ii) πω 4) "κα C6 

CL κυιλα. 57 θέ. eC Ay ype bem All Serta Ura £ 7 ul 5 3 
(ς he tlh SL 1p ssl) ashe Ve! 

eyo n Kou Sele porte th bg ee Lire 


(1) 


(2) 
(3) 


(4) 


(5) 
(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 
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wl phoebe ype Abe odd nbMb-< tbe Ure (15) 
ato 6. κα (Prime Number) 
Sul = WELL OL IK Ut αόυι date 54 ut Gan) oer 16) 
© SULT uy tte ὁ ὧι 
A Zhuo ἀφο 4 le VEG Us 8 7 Zl 88 ul σαν 100 aid so an 
tbe SOL PO Lie UAL bots B Ztule οὐδ ναίει", 
ὦ. Αἰ Bi) AW Seubiey 
WOW mile bob A Out & rupert 12 Steer (18) 
ὡς 
SKIL. ὦ YEW A PCL bie Lily’ bees 6  ᾧ 
ek x ἡφιῦρη 
Unb 10 EL Ux 20.  ς ἐκ 50 LL Ursus 100 ἐκ ίψοξ (19) 
Lert MoS ON thu τ ΙΑΒΙΣ 
ες υξι (ii) nb, 50 Gi) 
(Addition theorem on probability) κω! 
Rae Ad S steers ΡΤ Bul A A 
n(A UB) = n(A)+n(B) -—n(ANB). 7 
etn GUA a oe n (5) brs 


Be Ἰοῦ n(AUB) _ n(A) π(Β) n(ANB) (1) 
n(S) n(S) = n(S) n(S) | 


Ch Pe S γι, S era nore But A ὃν. k HAS Bul A ΓΕ] 
-ς bent At (1) ax 
P(AUB) = P(A) + P(B) — P(ANB). 
ete L6G tus Lu 


UNC lata Us B us! ALB sr lA Br tn Gs AUB sy (i) 


-< ANMB=2 JunElL bd Seibert BulAA (i) 
lid P(AUB) = P(A)+P(B)°. P(ANB)=0. 


-Ut2iUse ΑἸΒ ANB Ll yPLe- (iii) 
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(Leste) 66 
Junto Nef Pe ς ge CulBe AAG) 
P(AUBUQ) = P(A) + P(B) + P(C) — P(ANB) — P(BNC) — P(ANC) + P(ANBNO) 
June pee ἡ Clete ως Α3.42,Α! A Gi 
P(A UA,UA,) = P(A.) + P(A,) + P(A). 
jun OWL Sebel Ar, A2, As, ..., An 41 Gid 
Pa UA A Ue UA) HEA) ΡΣ Ἑ P(A,) ease eal). 
P(ANB) = P(A)—P(AnB), (ἰν) 
P(ANB) = P(B) — P(ANB) 
US Ble A SAKE ANB UY 
-2UF A wile BGA E ANB ζ, 20! 


Fig. 12.6 12.12 Jt 
A Creep iend αι 6G tte τνυσι fi hee 
ἐβίω: 
͵όδ᾽ § = {HHHHHT,HTH,HTTTTTITH THT, THH}. τῷ 
n(S)=8 WW 


A Orn bet Bl} 
n(A)=3 21." A= {HTT,TTHTHT } 


— MA) 3 
P(A) = Fy =e 


a Bore ALG AA 
n(B) =7. Cua a) B= {HTT ,THT,TTH,ART,ATH ΤΗΗ ΠΗΗΗῚ 


_ n(B) 1 
PB) =e 
ἕν Seibel Busl A ὃν 
ANB=A, P(ANB) = P(A) = =. εἷς 


-. P(Aor B) = P(A) + P(B) -- P(ANB) 
P(AUB) =342-3-7 


‘AUB =B See it, Se BU OGL yl LAL gs 
P (AUB) = P(B) = + Li 
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12.13 J 
GS Nei 6H) Se see nk 5 φῶ ElepfiGiea tebe spit 


if 
n($)=36 Pb PELE zr Alt 

< A Cris κα 5 z@lelerus AP 
A= {(5,1),(5, 2),(5, 3),(5, 4),(5, 5),(5, 6)}. 
“id  n(A)=6, P(A) = 2. 

ς-Β Criéiny Lb 5 LeU 
B= {(1,5).(2, 5).(3, 5),(4, 5),.6, 5),(6,5}}. 

lid n(B) =6 P(B) = e. 


ς- ΔΑΩ8 - {(5,5)} 65 tte Ebi ων pos Bus! A 
n(ANB) =1 P(ANB) are 


FIL SOL Rs. 
P(AUB) = P(A) + P(B) — P(ANB). 


_- 6,6 1 11 


36. 36 3 386 
12.14 Je 
HOC FIL Sle 0.16 Her L SL BECK 
= 011 SEK RULE λοις. 0.24 υὐιξιου 
SL de KOC ti Fife υυμσιῷ 
Aw /? Bi 


Fig. 12.7 


J’ 
ς-Β MAE I te KL ἔζωις. Α “ιν 


P(A) Ξ- 0.16, P(B)=0.24 P(ANB)=011 ( 


etry! PC Sor tos Fife vid bs) 
P(AUB) = P(A) + P(B) — P(ANB) 
= 0.16 + 0.24 -- Ο.11 = 0.29. 


Probability 


a UAUIP (by ttitre UtU%6) (ii) 
=PBUYLA SY) 
= P(ANB) + P(ANB) 
= [P(A) — P(ANB)]+[P() -- P(ANB)] 


= (0.16 — 0.11) + (0.24— 0.11) = 0.18 
12.15 Je 


hi SE ble νυ PKS ALIL eit "ENTERTAINMENT" £8 
(ee ib GL Ypr£ 17) «ΚΤ | (Vowel) 
ον} 13 Ut "ENTERTAINMENT" εἴ: 
n(S) = 13 
aA CrKi_nl bekint 
n(A) ΞΞ 5. 


i =, πμ()͵ 5. 
Ai PUA) = ἰῷ) 15: 


<¢ B Orban bbl Tart 


n(B) =3 
Lid P(B) = 


n(B) _ 3 
n(S) 13 


End Wal Bul A -. P(Aor B) = P(A) + P(B) 


12.16 Je 
“! P(B) = +P(A) Ee Prion dir υουκειο Cw Be AH? 
οὐ P(A) -ξ P(C) = Ρ(Β) 
P(A)=p 1} ἐν 
wl = =) 
rc! P(B) = 5 P(A) = Ὁ. 
a4 - 1735 -%.2 Ὁ 
UA! P(C)=>PB)= 5(5P) = | 
ἰδινιθνωνιαι Cul Β..Α Sel 
οι P(AUBUC) = P(A) + Ρ(Β)- Ρ(ῶ and S=AUBUC Zl 


P(S) = 1. 
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nr P(A) + P(B) + P(C) = 1 
3 3 


= ΡΈΣΡΕΣΠΡΞΙ 
— 4p+6p+ 3p =4 
.4 
ΕΝ 
iy . A 
BA τ 


12.17 Jv 
a Ur bbb ol mie bh Iw ELM ute, 52 ture WUE 


UP Cal Bat AAC WL Le LEY ssl Uy co AY 
4Ule nS) =52, n(A) =4, n(B) = 13, n(C) =26. 
vi NCANB) =1, n(BNC) =13, n(CNA) =2 and n(ANBNC) = 1. 
-- P(A) = &, P(B) = 43, PO = 20. 


52° 5)? 
P(ANB) = a P(BNC) = 2, P(CNA) =s yt PCANBNO = ay. 


—! P(AUBUC) =P(A) + P(B) + P(C) — P(ANB)—P(BNC) — P(CNA) + P(ANBNC) 


~ 4,13 ,26 ,1 13 2 1 _ 44—16 
52° 52° 52.52 62 52 52 52 
τ 
13° 


12.18 Je 
ὁ ψύῤιις ὁρόνιως πη δι utt 2 ule 3 be 5 uk 10 HE 
ου ες. κα x | bl δ δι 
eS AASB IS 
n(S) = 20 
πα .9Β. ς«διδι ὁ αὐδάν x | We ui J? 


MCL κί uli P(W) = n(W) _ 1 


n(S) 20 

; : ἢ _n(B) 5. 

lb κά μἱδέ P(B) = =a 

ὩΣ ἢ fs _n(G) 3 

ly, (nok ut PG)= eee 
“οιίς. κά ὦ x 1 SEL ae 
UC vEbL WAAL Gl BeW “- P(WUBUG) = P(W) + P(B) + P(G) 
10, 5,3 _9 


Probability 


P(AUB) 3x P(B) = + 1 P(A) = 3 SupiuntvLud Car Βυ! αὐ (1) 


af 0h 
Apso P(ANB) Jn P(AUB) = 5 sh P(A) = 1p) = 2 Si μάν BulASA (2) 
ato (ii) P(A UB’) wt (i) P(ANB) 9% P(A) = 5>P(B) = ee UB) =1 “1 G) 


Seen 8 B Potamairyt dhe velig srl Soh J (4) 

οὐραῖς. 644 Leth yor bwlie t 506 1 tel (5) 

A Ute λα ἴον sUutylut (nuts) 47 150 vf (bolts) 44 50 ἡ (6) 

nets Lin Se VOW 2 boule (ἡ 
ΡΤ -. 4.3 ζἢ πα tt’ (7) 
Se Sele 

Pt. EYP 3 χ SRP UD YEP 10 wher 20 οἱ (basket) L/L (8) 
nel | πους YO le tui RL Ceo 

AAs 10% wipe wo tA WY 30% Ut etAK MLW 40% διαί (9) 
RI LLM LL UIE LOE wil ΡΝ 
Se SON 

σις VUE Le th ih Lhe MUMS StL υκ 524. πε AILA (10) 
xb (spade) 

κ᾿» κίσις bb dbust te KylUper Lye 10 ut Uy 6 a 10 ἐδ (11) 
Sees "ἡ. πῶσ l 

ι2 Lowlle «οὐοις δ yr) GE be ςιωισρυν Aires 2, 5, 9 (12) 
SOP SONS, iy  π 5 

Σ νό βρέφος. Fite bh YL 6 372L;6 "ACCOMMODATION" S# (13) 
Se JAC ete wn ie νἀ δι 
n> 'C LM 37 ὦ κι" Ὁ! ε'Α' 7 ὦ 
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Usa 0.35 “οιφι pin, LLCS Pe! 025 eke evil Ase LiKe (14) 
“ξ νυύιέσι.ς. 0.15 υριφ (Ὁ 
-κπρρυκήσε  οὐὐροκβριίς tus (i) 
“ιε. ΚΕ Bl Ae ΝΣ 2,4 "ὦν δ ECwWB«A (15) 
MIL APE ut a 2 12 οι AIL Cal Ae 5 2 WL ALE C al 5 
eb bata LS σις. & 


SPOKANE 
=p(6) merytoidA 
(A) | (B) + (C) 0 (D) + 
p(S)= Ine h SEL ς Ai (2) 
(A) 0 (B) ¢ OF (D) 1 


atl iwbAd pin P wt αδ (3) 
(A)O<p<1 (B)O<p<S1 (©OSp<1  ()0<psi 


P(ANB)= mS PSA nislyt Clr Bul A AS? (4) 
(A) P(B) — P(ANB) (B) P(ANB) — P(B) 
(Ὁ P(S) (Ὁ) P[(AUB)] 


Jie APosmbEye 4 OWL αὐ ον μέ AL (5) 


1 2 3 4 
(Ay 4 (B) 2 (Cc) 2 (D) 4 
P(ANB) = 0.14 4) P(A) = 0.25, P(B) =0.05 SUtU AU! ius BulA (9 
P(AUB)= my 
(A) 0.61 (B) 0.16 (C) 0.14 (D) 0.6 
Lyte νόῤιεξ SL PB opal” 6 Us (sample) 2264120 (Ὁ) 
τε. πύρα Soe 
7 3 2 
(A) 10 (B) 0 (C) Το (0) ΕἸ 


Probability 


wi PA) = LPB) SoA rnAASE 5 υπζιν δ σι Bt ASA (8) 


P(A) = ym S=AUB 
(A) 1 (B) + (C) 2 (D) 3 
P(AUBUC) IUs 5 μι Fiz eA WIL CIB ACWULIGAL (9) 
(A) 43 (B) 4 ( τὸ (D) 1 
P(BswWt As) = ὅν P(A) = 0.25, P(B) = 0.50,P(ANB) = 0.14 “ (10) 
(A) 0.39 (B) 0.25 (C) 0.11 (D) 0.24 
2 odbc rei pert 3 wipe 4 ple 5 tdi αὐ 
WOW nb pL 
Εν 4 =e a 
SOW wre ZF le tebe efit (12) 
(A) i (B) 4 (C) 4 (D) 5 


wot (Prime Number) AL eth bg 2p μος ἐκ (13) 
WOW» (Composite Number) 


(A) 1 (B) 0 (C) 2 (D) Z 
WIL wx beX 3L eR 342 Wier titi (14) 
(A) © (B) + (C) 2 (D) 5 
SEI 6 Latics (ace) HeLa th VG CL RU Ut 52 (15) 
(A) Ὁ (B) τὰ ( τ (D) & 
ONS Lt siz 53 Lo? 53 MU efi (16) 
(A) 5 (B) 1 (C) 4 (D) 3 
SOIL 53 3! N53 Che PL 17) 
(A) ὦ (B) 5 (C) 3 (D) 0 
SE nb (queen of hearts) bu Stee MUMS tL Uk 52 (18) 
(A) 25 (B) 15 ( ὦ (D) ἐς 
ewer gs (19) 
(A) 1 (B) 0 (C) 100 (D) 0.1 
Inia WIL GE SKI 6 Le MS Ctl 626, fee bL ME rd (20) 
Ol Wl felea 
(A) 4 (B) + (C) 1 (D) 0 
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ole —— 


οι!» 1 
110° 
2, (i) A (ii) d 3. (i) {b,c} Gi) Φ (iii) ἰα, 6,5) 
4, (ὃ {2,4,6,7,8,9} (il) {4,6} (Π) (4, 6, 7, 8, 9} 
10. (- 5, —3, ae 2: =f) be Utbleebuy, 
120 
2 etree tel -utyfen BA 2. (ive ὦ 
(i) A’ U(ANB) or (A\BY (ii) (ANB)U(ANC) (iii) AV(BUC) (iv) (ANB)\C 


5. (i) {12} (ii) {4, 8, 12, 20, 24, 28) 
1.3 a 

1. 300 2.430 3.35 5. 100 6. 30% 

7.(i)10 (ii) 25 = (iii) 15 8. (1)450 (ii) 3550 (iii)1850 9.15 
1.4 


1 ὦ eke i Kb 2, 3ue ={1,2,3,4,5}; ~=f1,3, 5,7, 9} 
3). [ἢ Fi Uaz sle LA (ii) Se (iii) Mi Us4 48! LIAL 
4. (i) Ui) SU ii) ivy) Pie 
5, a=-2, b=-5,c=8,d=-1 6.  w» {-5,-L14} eijte MA 
7. δον of ἐπ ( 8. ((12 (14 ()131 15 9.a=9, b=15 
10. G) f= ((6, — 7),(6, — 9),(7, — 11),, — 13)} 
(ii) aie -- {--1.4,7,.-- 10, -- 7,9, -- 13} 
(iii) «γ»-{--7,--9, -- ἸΊ1,-- 13} (iv) one-one function 
1.) ed’ ὠς (iii) UE (iv) USE (ve Mi 


τ 


7] 2] 1|6] 3. 


13. {(6,1), (9,2), (15,4), (8, 5), (21,6 )} 


_x | 6 | 9 | 15 | 18 | 21 
f@| i} 2}4)s | 6 


AANSIETS 


14. {(4,3), (6,4), (8,5), (10,6)} 
px | 4] 6 | 8 [1 
J@\_3. | 4. | 3 | -6_| 

15. (Ὁ) 5 (16 (iii) 32 (iv) 4 16.(i) 23 ((Ὁ34 (iii) 2 


1.5 ὅ" 


Lee eases AeA SAE Eas 
pA | c | c | A | AT Bt} Atl BT] BT] B 


—————————E———————————— Ee 


be FIL tel Ke _2 


21 
- 1 ΠΝ Ν ΞΕ ΝΣ — 15 
1. (i) 701 (ii) —27, 81,-—243 (ii) Δ’ 2, mn 
2. ἢ ou (ii) -1536, 18432 (iii) 36, 78 (iv) -21,57 
3. 378, ἘΣ 4. 195, 256 5. 1,1, 1,2, 3,5 6.2, 5, 15, 35, 75 
2.2 0° 
_ AP:6,11, 16,5 55.:Ὁ1 Ol 2 DALY 5, t.=55 
3. 4,=3 44,=2342 5. 1.Ξ-8 6) Ut 27 (Οὐ υ 34 
t= 109 9%n=10 10. 7 1. big: 100, t= 2200 
12. 2560 13.10,2,-6 or -6,2, 10 14. 2,6,100r10,6,2 16. AP, %91,500 
23 0” 
1. (i) r=2 Ut GP. (ii) r=5 U GP (iii) r=2 & GP. 
(iv) aac) UGP. (v) γΞ “GP (vi) εὐὔαρ 
_9!7 a τὰ} ee We — 2 ΕΝ on — = 
2. 2 3. 2,6,18, 4. 3°9° 97° 5.(jn=8 (ii) n=11 6.n=5 
1. γε5 B&r=> ke, οἷ "τ: aS 9.18, 6,2 (or) 2,6, 18 
ι ak 105 55 
10. 4,2,1(4)1,2,4 11. 1,3,9, ---(4) 9,3,1,--- 12. =1000(105.)" 13. $50 000 (55." 
2.4 0° 
1. (i) 2850 (ii)7875 2. 1020 3. (i) 260 (ii) 375 4. (i) 1890 (50 5. —3240 
6. ΞΡ. a ee 7.8terms 8.55350 9.740 10.7227 11.36 


12.13995 13. 15 14. A.P,%37,200 15. ς« οὔθ 
16. 156times 20. tt! 1225 


[Oth Sid. Mathematics BY) 8 


2.5 i 


| _ 15 1.9 1 Ν Ble ᾿ Ἐπ 5 ἬΝ 
ls, 74 aon 63 Ἢ 2. 54 = GI (4) | 3. (i) 765 (ἡ 5.6 - 1) 
= 10 
4, (OP) Gi 10(19%-1)-20 5.) n=6 (ii)n=6 6. Bh -( ay 
" 70 . 75 Ἶ _ 21|:..Γ1ΞΔἌ 
7, ass 8. (ὃ Ὁ 101g 1] ; (ii) ra (aq) | 
9. ,, = 4 = 10. ine Waste ll. r=2 
2.6 
1. (i) 1035 (ii) 4285 (iii) 2550 (iv)17395 (ν)10630 (vi) 382500 
2. (ἢ k=12 (ii) k=9 3.91 4.29241 5.3818cm? 6ῸῈ 6. 201825cm" 


1. (4,3) 21,5) 3.6,2) 4. (:.Ὁ 5. (1, 5) 


41: 22 1 
6. (Ga a7) % (2,4) δ' ΘΟ .Ὦ ee 10. (6,—4) 
3.2.5" 
1. (i) (4,3) (ἢ (04,03) Αἰ (2, 3) (iv) (4.5) 
2. (i) 23,7 (ii) €18,000,%14,000 (iii)42 (iv) 800 (v) 253cm’ (vi) 720 km 
330° 
ΑΝ τς. 1 1 srs, 3 1 
1. (ἢ 4,-- 2 (11) 52 (11) 5; 3 (iv) 0,-2 
(v) 15, — {15 (vi) 5.1 diane (viii) — 1311 


2. (i) x°-3x ΓΙ (ii) x — 2x44 (ἰὴ) x + (iv) x J2x+h 


(vVx'-%4+1 wi)’ -- 4 (vii) x” - -ξ (viii) x? - -γ3χ.Ὲ2 
3.4 0° 
Ι. (i) x°+2x-1,4 (ii) 3x°-11lx +40, -- 125 (iii)*+x% --2χ, 2 
(iv) χ᾽ 2x43, -» (v) a - £34351 25 
(vi) x°— 3χ.΄-- 8χ Ὁ 22, -4 
2. a=-6, b=11, oh 5 3. p=-2,q=0, 2% —10 


3 4 g F a.nvers 


3.5 


1) (x-—1)(x+2)(x-3) (ἢ (x-—1)(2x4+3)(2x—-1) (iii) (x -— 1)(α -- 12)(x-10) 


(iv) (x -1)(4x°-—x+6) (v) (x-1)(x-—2)(x+3) (vi) (x + 1)(x + 2). + 10) 
(vii) (x — 2)(x — 3)(2x -- 1) (viii) (x -—1)G? +x-—4) (ἰχ) (x —1)(x +1 γα -- 10) 
(x) (x«-—1)\(x+6)(2x4+1) (xi) (x- 2)(x" +3x+7) (xii) (x+2)(x -- 3) -- 4) 
3.6 7 
(i) Ix’yZ (ὃ χν (ἐὺ Se” (iv) Txy2” 
(i) c—d_ (ii) x—3a (11) m4+3 (iv) x+11 (v) x + 2y 
(vi) 2x+1 (vii) x-2 (viii) (x—1)(x +1) (ix) 4x° (2x +1) (x) (a@— 1)" (4 3) 


(i) x°—4x +3 (ii) x+1 (iii) 2(x7 +1) (iv) x° +4 


3.7 δ᾽ 
xyz 2. 12x’ y°z 3. abc 4. 264a°be * 5. αὐ" 
xy(x + y) 7. 6(α -- 1) (α +1) 8. 1ὐχγ(χ + 3γ)( -- By) (x? — 3xy+ 9y) 
(x +4)°(x —3)°(x-1) 10. 420x° (3x + yP (x — 2y)(3x + 1) 
38 0 
(i) (α--3)α.--2. («+ 6) (ii) (x7 + 2x + 3)(x* + 2x” +x Ὁ 2) 
(iii) (2x7 +x — 5)(x° + 8x7 + 4x —21) (iv) (αὖ — 5x — 8)(2x° -- 3x° -- 9x + 5) 
(i) (v+1)@4+2) (ἢ Gx —7Y (4x +5) (iii) (x7 yMx*+ xy? + y*) 
(iv) χα τ 2) (6. 1) (ν᾿ α--2)(χ--) (vi) 2 1) (+2) 
3.9 Ὁ" 
2 
(i) 21:5 ὦ) = (iii) (x-1) (iv) #4 ont? 
(v) x°—x+4+1 (vi) aS (vil) 45 (viii) (+3) 
ἐς (¢—= 1) ~ (x+1) : 
(1x) (x41) (x) 1 (xi) (x—1) (xii) (x-2) 
3.10 
ὦ 3 = i) Ἐν i) ow SY (v) 242 (wi) 1 


Ἃ Χο x—6 τὰν ΧΉ 1 ὰ x—5 fos) 3x +1 Ἢ x—1 
- @) x (11) χ-- 7 (uit) x—-5 we 11 1 (vi) 4(3x + 4) as SP 


(Oth Sta. Mathematics KYIV) 


1. (i) x +2x4+4 (ii) = 7 5 ἢ.“ 9 (iy) 

(v) X44 (vi) 25 (vii) τ (viii) 0 
2, 2x2 + 2x" +5 1 Sk -Txt+6 4 4 

x +2 2x --Ἰ 
3.12 0 

1. (i) 141α᾽»᾽ε} (ii) -17|(a 2B)’ ὦ (iii) |x — 11| 

' oy 11| x” 8| (4 8) (x -- » ὦ -- Ὁ) 

ὧν) Ixty] ὦ HE] οὐ δ τ ἘΞ ος 
2. (i) [4χ -- 3| (ii)| (x + 5)(x -- 5) (x + 3)| (iii) |2x — 3y — 5z| 

(iv) |x? - (v)| (2x + 3)(3x —2)(2x+1)| (vi) |(2x -- 1)(x -- 2)(3x 4+ 1) 

Xx 


3.13 0” 
1. (i) |x? -—2x+3| Gi) [2χ΄ + 2x Ὁ 1{() [3%—x4+1] (iv) [4χ΄ --3χ-: 2] 
2. (i)a=—42,b = 49 (ii) a=12,b=9 (iii) a= 49,b = —-70 (iv) a=9, b= —12 


3.14 
i. {63} 2. {-4,3} 3, 43.75] 4.{-3,5) 5. -4,2} 
6. {5,2} 7. {-2,3] 8 9.{-3,3}  10.{7,8 
15 
1. Ὁ {-7,1} (i) {-3::05.-3.0ὕ5} Git) [3,1] 
(iv) {2452 ,- (44 5ὴ (v) {73,1} (vi) {-1,3} 
2. i) {4,3} Gi) {2,4 7 (ii) {5,2} (iv) {- 22,2 


(v) {7a} (vi) {4% ogo) (vii) at ee (viii) {1.25} 


3.16 ἢ" 
1. 8 ει 2 96 3. 20m,5morl0m,10m 4. =m 
5. 45kn/hbr 6. δκα 7. Ue 49, Je? 8. 24cm 9.12 days 


10. τους Aye 264% 20 Dba 


394 Answers 


3.17." 


oO? ὦ Fi Gi) Gro? WG WR wi) @ 
25 


(1) as (11) +3 (iii) —Sorl (iv) 0 or 3 
3.18 ὅ" 
¥ wm OT wae 5 _ 2s 
(i) x°— 7x+12=0 (ἢ) x° -6x +2=0 (iii) 4x” -16x+9=0 
η13. Gy gd an 35 4 
(1) 6 (11) ἘΠ {111} 18 4. 3 
AX --29χ 25 =0 6. x°+3x4+2=0 7. x —1lx +1=0 


(i)x° —6x +3 =0 (ii) 27x" -18x +1=0 (iii) 3x —18x +25=0 
x +3x-4=0 10. k=— 18 ll.a = +24 12. p=4+3/5 


Ee it 
|B 
cae 


400 500 6 
{20 Ἢ Ἐπ a τὸ oO, A 2. 3 | (6 8 13) 
300 400 13 


(ἢ 2x3 (ii) 3ΧῚ (iii) 3Χ3 (iv) 1X3 WW) 4x2 
1x8, 8X1, 2x4, 4x2 
1x 30,301,215, 15x 2, 3x 10,10x3,5X6,6x5, 101,110, 151,115 


1 
1 1 9 — 2 
1 mar 1 A fF 
m/l 2\tee (1 0\bee| o> 2 2 2) | 
(i) ( 5 “Ἰὼ ( , 7) ὦ 7. | 2 1 (110 2 (iii) 7 | 
ΓῊ 0 2 a ae. ὦ 3 
2 z 2 5,0 
ὥ3χ4 (ὦ 4.0 (ii) υδόσξοι!ην» 9. A= (5 : ἢ 
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1. x=2, y=-4, z=-1 2.x=4,y=-3 
- Ὁ 14 3 0 —18 Ε 
᾿ i. “a Ξ Ψ 7 5 δ a) i 
2. 12 2.1. 
5 5 5 δ 
%: χ- ve 8. x=-3,-3, y=-1,4 
U3 ia y 
5 5 
TV DVD Video CD Lo δι 
55 27 20 16 \ store I ς 5. Me E sys 
11.172 30 25 27 |store II 12 se at ae. 
4 33 18 22 /storelll eee 
4.3 0 
1. ὦ 4x2 (ὦ Gus (iii) 3x5 (iv) 2x2 
| Ὁ ὃ -11 .. {-40 64 | io =a 
m= (9) 45 bas a] iu) ( 22 ἢ uv) Ψ “ἢ 


1750 \ Iday 
3 1600 | Iday (5000 ) xe x<=3,7=0 5 χ--2. y=—5 
1650 {Π| day 


9 6 
17 6 


ΒΑ =( 


) ΑΒΖΒΑ 11. x=-3,5 


1G) @,1) @ (0θ2 2.(ὴ 6-2) (ὦ) (2, -1Ῥ) 3. (12,8) 


4 Ὡ,-.-239 024.2) 17. (23 8.(6,-.3) 9. (1,0),(.4,2) 


= ΕΣ = ΜΞ 9 : Wa » | 
10. (—3,5-), (2,3), (-1,5) 14:7 grb 
12. 5:2 “Ῥύώμει (0,1) ι5. 4130, πὶ ν130 
Φ 7 3; . 
5.2 
1. (i) 3sq.units (ii) 32 sq. units (iii) 19 sq. units 
2. (Ὁ), a=-3 (ii) a — 13. (iii) a = 1,3 


Eye) Answers 


5 ub. ὦ HBR ii) ὠνῇ 
4. (i) k=1 (ii) k=2 (iii) k=4 
5. (i) 1754. units (ii) 43 sq. units (iii) 60.5 sq. units 7. 1 sq. units, 1:4 
530° 
1. (i) 455. (ii) 60° (iii) 0° 2. (i) ΜΕ Gi) νγ3 Git) O48 
ἃ; ἢ 1 (ii) 2 (iii) 1 4.(ἡὴηἡ 45° (ii) 30° (δὴ tand = 2 
5. -Σ δῶ (ii) Cue (δ 1 7. 43,010. a=-l 
ll. b=6 12, -Ὁ 13. oe 12: -4 14. τ aa 
5.4 0 
Ι. y=5,y=-5 2.γ}0.ας-2,χ-- 5 3. (Ὁ 3.:γ-4-- 0 J3x-y+3=0 
4. x-2y+6=0 5fi) wlkel , ##%y1 (ἢ vl 5, sty 
(ii) wke2 , ty Σ᾽ (iv) oe-2 , οὖν -2 
6. (i)4x+y-6=0 (ii) 2n-3y-22=0 7. 2x-2/3y+(V3-7)=0 
8. G)x-—5y4+27=0 (ii) x+y+6=0 9. 6x+ 5y—2=0 
11. (i) 3x+2y-6=0 (ἴ) 9n-2y+3=0 (ἰΠ) 15x -—8y—6 =0 
12. (i) 3,5 (ii) -8, 16 (iii) -4,-2, 13, 2x+3y—18=0 
14. 2x+y-6=0, x+2y-—6=0 15, x-—y-—8=0 
16. x+3y-6=0 17. 2x+3y-—12=0 18. x + 2y— 10 = 0, 6x + lly — 66 = 0 
19 x+y-S5S=0 20. 3x-—2y+4=0 
5.5 i 
1. (i) -Ξ (ii) 7 (iii) 3 4a=6 §5.a=5 6.p=12 7. h = 28 
8. 3x-y—-5=0 9 Iwx+y=0 £10. x+y-5=0 Ihx+y—-2=0 
12. 5x+3y+8=0 13. x+3y-—7=0 14. x-3y+6=0 
15. x -—4y+20=0 16. (3,2) 17. 5 units 18.x+2y—5=0 


19. 2x+ 3y-—9=0 
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6.1 7 
1.(i)20cm (ii) 6cm (iii) 1 2.) No ({)) Yes δι. 74cm 4. 10.5cm 
6.12cm,10cm 9 (1) 7.50 (1) 5.8cm (111) 4 οχ 10. (1) Yes (tiI)No 11.18cm 


6.2 0 


(1) x=4cm, y=9cm_ (ii) χΞ 3. 6 αὐ, y=2.4cm z=100m (iii)x=84cm y=2.5cm 
3.6m 3.1.2m 4. 140m 6.6cm 7.64 cm? 8. 166.25 cm 


eo SS 


OF (ii) Pa 10.63km 11. 72cm 12. 9m 


13. (i) AXWY, AYWZ, AXYZ (ii) 4.8m 
630° 
1. 65° 2.44)4cm (11) 12 cm 3. (12 οὐ (ii) 12cm 6.30 cm 


1. σ᾽ (ii) οὔ 
12 ὦ" 
1. 1.8m 2. 30° eg 4. 174.7m 5. δῶ 6. CrowB 
7 5 6m 8. 1912.40m9. 30/2m 10. 1.098m 11. 19¥3m 
12. Yes 13.87m 14.»3 (5. 3464km 16. 40m 
17. 60m; 40/3 m 18. 90m 
730° 


a 
C 


325 Answers 


wer 8 


8.10 
1. 704 cm’, 1936 cm’ 2. h=8cm, 352cm’ 3. h=40cm, d=35cm 
4, =~ 2640 5. r=3.5cem, h=7cm 6. h=28cm 
om C, C= 522 δ. 6127cm’ 9, 3168 cm’ 
10. 550 cm? , 704 cm’ 11. h=15/3cm, 7=30cm- 12. 1416 cm” 
13. 23.1 πὶ 14, 10.5cm 15. 3012-cm’ 16. 2.80m 
17. 4158cm’ me τ 912), ΤΙΎΤΊΞ 9225 
19. 44.17 cm’,57.33 cm’? 20. ξ 246.40 
8.20 
1. 18480 cm° 2. 738.5 3.4620 cm” 4, r=2.10m 
V:V, =20:27 6. 10cm 7.4158 cm 8. 7.04cm° 
8800cm° 10. 616cm° 11. 5em 12. 1408.6cm> .314 
13 om’ 14. 2/13cm [ἔ5. 8cm 16. 2.29 Κρ 
17. 3050 οὖ 18. 2β8βποηἙἑ [9. 718m’ 20. 1:8 
8.30 
1. 11.882cm’ 2. 7623cm° 3. 220mm’ 4. 1034 sq.m 
5 12cm 6. 12.8km 7. 2cm 8 lem 
9. 71386 10. 3hrs.12mins. 11. 16cm 12. 16cm 
13... AL-750 14. 43710 15. 70cm 
16.r=36cm,/ = 12 413 cm 17. 11m 
ὡς 
8.4 ὃ 


pat 2 ts te ts |e tf 7} ses fs | wo] οἰ 
—-B}c}A}TATBITcTATBITDYICcY|c_ 


‘of[of[s{o{[s{tefs,oj{alo{c_ 


wl 10 
10.1 

2. (i) {-2,2} (ἢ {-2,5} (ἰὴ {5,1} (iv) {-5,3} 

ἃ. 115. €423) £4952 {4 [35 8 it’ 
10. 

i. 120kms 2.(Ὁ 5105 (ii) 11 notebooks 3. (i) y=8 (ὃ x=6 

4. (i) k=15 (Gi) 5455 5. y=4;x=2 6. 24 days 
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11.1 ὅ᾽ 
1. (i) 36, 0.44 (ii) 44,064 2.71 3.3.38ke 4. 2/5,20 5. 3.74 
6.(i) 5.97 (ii) 4.69 7. 1.107 8. 6.32 9. 15.08 
10. 54.19 11. 36.76, 6.06 12. 416, 20. 39 13. 4800,240400 14.10.2, 1.99 
15. 25 16. 20.42 17. 12 18. 5.24 19.1159, 70 


20. Lh ols A 


1 eel 
9 4 
a 1 3 wp 12 ἢ a 3 τὰν 1 
6. (1) 7 (11) n (111) 1 7. (i) 2 (ii) 8 (1) 5 
ἡ a3 1:1 gy 24 L a) 1 Gy 2 
8. (i) 5 (1) 5 9. (1) 10 (ii) 75 10. 7 11. (1) A (11) 5 
η. 1 ἡ. 1 1 
12. (1) Ἵ (11) 50 13. 3 14 36 15. 6 16. 12 
7 (ἡ 22. 24 1 a 17 
17. (1) 75 (11) 75 18. (1) r (11) 3 19. (1) 9 (11) 18 
12,2 
4 9. we 4 Ἢ 8 
eS 2. 50 ἢ EY! (1) 5 eG ar. 35 
> a 9 3 , 2 
6. 8 7 9 8 10 9. 5 10. 13 
7 ὃ. 2 Ss. 4 rt vr 101 
11. 13 12. 3 13. 13° 13 en AEROS (1) 0.3 15 105 
12.30 


a ΠΤ, ΤῊ ΠΤ Σ ἐν ΤΙΡΙΤ ΤΙ ΕΓΤΙ͂Ι ΓΤ ΤΊ ἘΕΤΙΕ ΡΕ ΤΙ 
.ᾳ»,Ι|6]6]Β͵8Β ς᾽} α|Β 


Vad Answers 


(A Lye) ὐἱνι 
3 1 

f(2x) = ee Shentin feo = 

( = save , i | (x—1) &—2) @—3) @& —4) = 15: A fete A Let BS x02 

ol A.P Me eI! log jo (2*+ 3) a3 log, (2° — 1) «logy) 2 2 LIS (3 
(x = log 52: — 12) 

᾿ς. 85 Obey Lule 15 Φιρνεουνόύσις. re GP (4 

147° —17F —17F —17r+14=0. οὐδε; 
b2 =b ρει, n> 1d hedSle GP Ai {b,} φάει (5 


1 » 
prt LAG 


μ--] 
ὦμαις. ααψοκυξ δου δι παίων 16, 21, .....217,21,.ὕ.Ψ ἀξῥνρυλοοιωιες (6 
ΒΡ ΘΑ Gels 


+a , , Καὶ αὶ ὡς 
a= tt n> Shed AP Li (6) AGAsdt (7 


sin°at coat 3sin?acosta = 1 Stak (8 

sinx + cosx 
cos x 

tb 3 cfu 4 tb ie Sere ὥς SE Uri € Vie srinti“ ed (10 
tb 5 τ wl Fe eb εἶς PL rn Lie see 


= tan’ x Ἔ tan’ x +tanx+ 1. Stank (9 


(23: IX ) obesity. 
(1210: inde tub 1 Ole re 4 Pee Go biel sere? αἱ 
a 1 
+ 
( iS ᾿ς 15) ὦ 0 Ὸ κῃ + Pte τὸ yQq bec)? Phe (12 
a b+t+ce 


~~ atb+c<0 pet (Real root) Liebe OS ax? + bxt+c=0 eh Gs (13 
2 Φ 3 6 χ cl fix) ne EOS x(x) = 0 A > 1) ashy (sign) δέ c x6 
Cat, (sign) Ye Use 
(x>1: 212) FU) = Tes rv: 6 Srp uted x sue (14 
(x=15:e4z) ltatat--+a=(1t alt aXl+ayta) 2S Keb (15 
UtsieL x2 — 5x 4+2=0 ebb xp shay Ug ὅτι, τ- ἅχι + On καὶ - ἀχ, ς, KL (16 


(Ans : — 320.) 3x" + 5x, x, + 3x; 
= _ sin@+cos@ , seca—-1l1_ _ ie 
coseca — cota er τ΄ --- Ι : ΜΖ (17 


Ὁ Sia. Mathematacs 428 


ies 15 ὀμυιυΐν yet Ave Lei Soy oh tide Be tty Lb (18 
(ς. 36 Sdn Iz) EI SUPA SLE 
ESS Nhe belg HALM EL SB MAL ESL & Tis Leoere¥ 30 (19 
ρον 18 pd Be per 45 Ube adieu 4/5 6G" 
feeb eb Son Kt Go» 9 SI drdulag etl ἃ. SL wl 3 
(= 120km Lobb ωιλῶβ 30/ 2 ως}: C12) 
cos®@ — 4cos*6 + 8cos20 = 4 Shou ¢ 97 sin@ + sin20 + sin?0 = 1 A (20 
Pm? (12+ m+ 3)= 1 με; μι secO—cos@ =m, us) cosecO—sin§ = 1 wi (21 
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